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INTRODUCTION

This document describes the required changes made to the SD&SS program of the
FLEXSTAB Computer Program System allowing it to be interfaced with the
DYLOFLEX Program System. The changes that were made for compatibility with
DYLOFLEX were made to the 2.01 FLEXSTAB SD&SS program. The resulting SD&SS
program version is compatible with the NASA ARC 1.02.00 FLEXSTAB CPS. Appendix
A of this document describes the changes to specific pages in the FLEXSTAB User’s
Manual (NASA CR-114714). Appendix B describes the changes to specific pages in the
FLEXSTAB Programmer’s Manual (NASA CR-114715). These pages may be directly
incorporated into the aforementioned FLEXSTAB documents giving the DYLOFLEX
user complete documentation that is compatible to the DYLOFLEX special version of
the SD&SS program.

iii



Additional options.—In addition to the eight basic options of table 9.2-1, there are
several more important options. These are included as card sections headed by the following
Data Control Cards:

$MATRIX PRINT LIST SDYNAMIC ANALYSIS

$SDSS MATRIX OUTPUT LIST $SEXTERIOR INFLUENCE DATA
$THRUST DATA $STRUCTURAL DATA
$GYROSCOPIC DATA SPRESSURE DATA

SACTIVE CONTROLS DATA $SAREA RATIO DATA
SPERTURBATION DATA SSPECIAL SDSS EXECUTION

These options are exercised by including the appropriate card section in the input card deck.
A description of each option follows:

SMATRIX PRINT LIST: This option allows the printing of any matrix input to the
SD&SS program or internally generated by the SD&SS program. A list of these matrices can
be found in appendix B, vol. 1. The user should take care when using this option because the
matrix printout may require many pages (see sec. 3.0).

$SDSS MATRIX OUTPUT LIST: This option allows the user to select matrices to be
stored on output tupe SDSSTP in addition to those which are automatically stored. A list of
matrices can be found in appendix B of volume [I1.

STHRUST DATA: This option is used whenever thrust is desired. The only case for
which it may be omitted is gliding flight. Data included in this card section indicate where
and in what direction the thrust vector (or vectors) is acting.,

SGYROSCOPIC DATA: Gyroscopic information may be included only if thrust data are
input. These data specitfy the gyroscopic effects of the engines. which may be constant or
variable (with respect to thrust). depending upon the basic option used.

SACTIVE CONTROL DATA: The user must select this option whenever active controls
are used. SD&SS will calculate the derivatives due to active controls, print them, and finafly
store them on tape SDSSTP for subsequent use by the LSA and TH programs. SD&SS will
reverse the sign of positive deflection for controls on the plane of symmetry.

SPERTURBATION DATA: When this card section is included. the SD&SS program
will calculate the dynamic stability and control derivatives used to form the coefficients in
the cquations of motion for the SDYNAMIC ANALYSIS option (see below) and the TH
prograni. Additional options can be exercised to cafculate control effectivenesses. compressi-
bility corrections for the speed and yaw rate derivatives, and unsteady Thin Body pressures.
If the user so desires, provisions are included to replace cither steady or unsteady (or both)
stability derivatives with wind tunnel or handbook data. This card section should be included
it the user is performing a residual-clastic analysis.

SDYNAMIC ANALYSIS: When this option is used, a lincar dynamic analysis is per-
formed by integrating the linearized form of the equations of motion. Since the equations are
lincar, their integrals are composed ol exponentials-and are generated by solving an eigenvalue
probiem. This process amounts to finding the roots of the characteristic equation obtained
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actual configuration geometry can be minimized by introducing a column of scalars that will
multiply the panel area array. Thus, the calculated pressures can be made to act on the true
configuration arca. Note that this option can also be used to scale loads in order to better
match wind tunnel data.

SSPECIAL SDSS EXECUTION: When the card section is included, the SD&SS program
will calculate the aerodynamic influence coefficient matrix, [Ap ] , and store it onto the
output tape SDSSTP. e

Additional input. —In addition to the optional card sections mentioned above and the
required $STABILITY PROBLEM DATA card section, there are two other card sections
which are required for SD&SS execution. These are headed by the Data Control Cards
&GENERAL SPECIFICATIONS and SCONTROL SURFACE DATA. or STRIM CONTROL
SURFACE DATA. The input to each is simple. but several minor points are explained in the
following paragraphs.

SGENERAL SPECIFICATIONS: Included in the gencral specifications input on
CARD 8 are ALT(yp, an altitude option, and ALPHAGp. an angle of attack option. When
ALTqp is left blank the option is not used and the user must input the atinospheric condi-
tions in which the airplane is flying. When ALTop = ALTITUDE. the user inputs the altitude,
and the program computes the corresponding atmospheric data based on the 1962 U.S.
Standuard Atmosphere (ref. 9-1). The user may specify a deviation from standard temperature.
The ALPHAGp option may be used to set o= 0 for all Slender Bodies oft the plane of
symnetry. This option was included so thuat the flow about nucelles that are shiclded by a low
aspect ratio wing can be more closely approximated. The theory is that the wing completely
dominates the flow immediately below it. Therefore. the {flow becomes parallel with the lower
surface of the wing soon after passing the leading edge. The nacelle is also parallel to the wing
lower surface. so it has o= 0 with respect to its immediate flow field regardless of the angle of
attack of the airplane. This is true only if the nacelle is well aft of the wing leading edge and
well inboard of the wing tip.

ON CARD 10. the user has the option of inputting a “derived gust velocity,” U j,. and
a “‘gust magnification factor,” MF (sce sec. 5.7.3.3, vol. D). These parameters are used to cal-
culate the load factor and structural loads due to a vertical gust during 1-g level flight. If this
option is to be used, the airplane reference motion must be symmetric and stability problem
2 (CONSTANT) should be specified. The program trims the airplane model and then calcu-
lates an incremental angle of attack., Aa, using the input values of Udc and MF (sce equation
5.7-22, vol. ). Finally, the program automatically reexecutes in the Stability Problem =
SPECIFIED mode, using the trim parameters from the previous case with the exception that
angle of attack is now taken to be the sum of the trim angle of attack and Aa.

$CONTROL SURFACE DATA or $TRIM CONTROL SURFACE DATA: This card section
is required for every SD&SS run. If the user does not include any control surfaces on his model,
he should define one in this section and then define its deflection angle as zero in the
$STABILITY PROBLEM card section.

There are three types of control surfaces considered in this card section: elevator (or
longitudinal), aileron, and rudder. When an elevator is specified, the program assumes an
identical control surface on the opposite side of the plane of symmetry that deflects identi-
cally. When an aileron is specified the program assumes an identical control surface on the
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opposite side of the plane of symmetry that deflects oppositely. The program assumes that a
rudder is identical to an aileron except for a sign reversal of positive deflection. Positive
control surface deflections are defined according to the standard convention, i.e.. elevator and
aileron deflections (on the right wing) are positive in the sense of right-handed rotations about
the YN-axcs of the Thin Bodies on which they are defined.

For symmetric reference motion. a longitudinal control device must be defined. For coupled
reference motion, an aileron and rudder must also be defined.

Active and trim control surfaces are not restricted to one body. However, due to
theoretical limitations, if there is more than one control surface for a given motion, the
surfaces cannot be independent. The relative participation parameter, S, provides the link of
dependency. As an example, consider an airplane with two longitudinal control surfaces: a
canard and an elevator. Both bodies are defined as one longitudinal control surface. The
relative participation is then determined by S. If the canard surface has S = 0.5 and the
elevator has S = 1.0, the canard will deflect 0.5° for every degree of deflection for the ele-
vator. With variations of this principle one can define inboard and outboard ailerons, tab
surfaces, and geared multisurface rudders.

It should be stated here that the trim control surfaces are assumed to be fixed when
computing airplane stability, even though some of these same controls may also be used in
the SACTIVE CONTROL DATA section.

9.2.2 Data Deck Format
The general arrangement of the SD&SS data deck is shown in figure 9.2-1. Figures 9.2-2
through 9.2-15 illustrate portions ot the deck in more detail. Table 9.2-3 gives the purpose of

cach block of input data and indicates whether it is required or optional.

Beginning cards. — The data case begins with the following three cards (see fig. 9.2-1):

Columns Descriptor Explanation

CARD 1 {Format A4,6X,15A4)

110 $CASE FOR Data Control Card—ldentifies start of a data case. The first four
11-70 STABILITY columns must contain $CAS.
DERIVATIVES Name of program (optional} or any other label; this is reproduced
AND STATIC on the title page of the printout.

STABILITY PROGRAM

CARD 2 (Format 18A4)

1-72 Case ldentification Case identification; the user is free to input any information he
desires, This information is reproduced on every page of the
printout.

CARD 3 (Format 18A4)

1-72 User Identification User identification; the user is free to input any information he
desires. This information is reproduced on the title page of the
printout.
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-
SEXIT (A4)

Optional Recycle
Cases (see sec. 9.2.3) /
$SCASE FOR SD&SS PROGRAM
A4 6X 15A4
SE’\ID OF CASE IA4)

101

$SPECIAL SDSS EXECUTION
(Ad4)

SPRESSURE DATA (A4)

SSTRUCTURAL DATA {A4)

SEXTERIOR INFLUENCE DATA (A4)

SDYNAMIC ANALYSIS (Ad)

SPERTURBATION DATA (A4)

$WIND TUNNEL DATA {A4)

4
SCONTROL SURFACE DATA (A4)
or $TRIM CONTROL SURFACE DATA

$STABILITY PROBLEM DATA
{A4)

SGYROSCOPIC DATA (A4)

STHRUST DATA (A4d)

SGENERAL SPECIFICATIONS
(A4)

T T T T v T T

e User Identification=—————————— 3

(18 A4}

T T T T T ) T
e Case Identificalion —————————p 2
{18 A4)

T T T T T T T
SCASE FOR STABILITY DERIVATIVESAND 1
STATIC STABILITY PROGRAM
(A4, 6X, 16A4)

FIGURE 9.2-1.—DATA CARD ARRANGEMENT OF THE SD&SS DATA DECK
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Remaining END OF TRIM CONTROL DATA 33
control {A4)
surfaces
T T T T T
Control 29
(A4)
Optional [ » ; : I
hinge Name 32C-
moment [ @ HM (A4) 2C1
data 1 T T T
- 328
{ otlonop S/UOP (2(A4.6X))
R | T 1 LI
HMOP S ¢ 32A
(A4,6X,2E10.0)
Remaining
participating % - - - - - -
bodies Namerg NPP 29 I
(2A4,2X E10.0) rJJ'
First é l - = - F
participating | ! S I 3241 ]‘ -
body [ PANEL (2E10.0)
T T T T T T
Name g NPP 31
(2A4,2X,E10.0)
NPB ' Hinge XIN'_ T YN | XouT ' Yout & 30 ||H
0 (E10.0.0.A4,6X,4E10.0) ‘
T T T T T T
/ COHII’OI (A4) 29
T T T T ] 28 ,J
/ SCONTROL SURFACE DATA OR M
$ TRIM CONTROL DATA
(A4)
-

FJ

FIGURE 9.2-7—-DATA CARD ARRANGEMENT OF CONTROL SURFACE DATA

9-19 (4/1/76) DYLOFLX MOD




—

£

N T T T T I T
/'NameHM (Ad) 33L-1
. A T T T Al A ] Al .
Optional A A A 33K-1
hinge Mode1 Mode2 Mode3 Mode4 Mode5 Mode6 (GE10.0)
moment = 1.
data /lslslsls's'S' 33J-1
Mode1 Mode2 MOde3 Mode4 Mode5 Modeb. (6E10.0)
T T I I T LI
NS NA u 331
/ M M COP (3E10.0)
MotionAs S/Un~bModes, | ! ! ! 33H
otiongp opModesgp (31A4.6X))
T I = T T T
HMop ' S, | & ' 33G
{A4,6X,2E10.00
Remaining / y=
participating f= |
bodies Namery NPP | | ! ' ' 33E
(2A4,2X,E10.0)
First = —
participating /5, T T T T l J 33F-1
PANEL S
body {2E10.0) —
Name 4 NPPT T T ! | 33E ||
B (2A4,2X,E10.0)
nPB THingeod xin | vy TXouT YouT! 33D
(E10.0,A4,6X,4E10.0)
/Defleclolp I I DeropI Ah F”""30'\/'op 33C
(A4,26X,A4,6X,E10.0,A4)
I T T T T 1
/Control (2A4) 338
T T 1 T ! I
33A
/'SACTIVE CONTROL DATA 3
{A4)
_J
[ _|

FIGURE 9.2-7a—DATA CARD ARRANGEMENT OF ACTIVE CONTROL DATA
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T L ) 1 r
Remaining /'END OF ACTIVE CONTROL DATA 330
surfaces / (A4}
Control T T i I m ' 35—|
{2A4) U
Optionat T— T T T T T
[ cen c.A 33P
nput /' £E10.0 Cy n
derivatives 530x,3 ﬁ) — b — %cr b
"C, AS T CH AS C_ &S T
/ Lse Dse Mg (3E10.0) 33¢
AT A A TCy ATCgA TC AT
CL5C CD5C Cméc Y5C bc Née 33N
(6E10.0)
T S T S T S T S T S T S T 33M
C C C c ct C
/ Lse Dgc M Y&e de "8 ]
(6E10.0)
|
|

FIGURE 9.2-7a—CONCLUDED
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v Y T T T A\l
END OF DATA 100
(A4)
! T L T T T 99
SPCL
P
© {Ad)
T L] 1 T L T
/$SPECIAL SDSS EXECUTION 98
(A4)
Jr—

FIGURE 9.2-15A.—DATA CARD ARRANGEMENT OF SPECIAL SDSS
EXECUTION DATA
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TABLE 9.2-3.—-BLOCKS OF DATA FOR THE SD&SS PROGRAM

data to trim the airplane

Card Required Relationship to
Data Control Card numbers Purpose op:ronal Other blocks of data Other programs
$CASE FOR SD&SS PROGRAM 1-3 To identify the start of the initial Required - -
data case
SGENERAL SPECIFICATIONS 412 To specify key input options and Required - -
flight conditions
SMATRIX PRINT LIST 13-15 To print any matrix generated or Optional - -
used by SD&SS
$SDSS MATRIX OUTPUT LIST 16-18 To store any matrix used in SD&SS Optional - -
on output tape SDSSTP
$THRUST DATA 19-22 To specify the direction and location Required? - Data must be in the same
of the thrust vectors order as in I1SIC or ESIC
$GYROSCOPIC DATA 23-27 To specify the gyroscopic effects Opticonal Can only be included if Can only be included if
due to the engines $THRUST DATA is gyroscopic data were
included input in ESIC or ISIC
$CONTROL SURFACE DATA 28-33 To specify which Thin Body panels Required - Data depends on GD
OR $ TRIM CONTROL will act as control surfaces paneling
SACTIVE CONTROL SURFACE 33A- To specify whl:ch thin body Optional SPERTURBATION _
DATA 33R panels will act as active DATA
control surfaces
$STABILITY PROBLEM 34-46 To specify the stability problem to Required - -
DATA be solved and the airpiane shape as
well as several key output options
SWIND TUNNEL DATA 47-57 To input user-supplied empirical Optional -

3Can be omitted for gliding flight.
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TABLE 9.2-3.—Continued

Required Relationship to
Data Control Card Card Purpose or
numbers . QOther blocks of data Other programs
optional
$PERTURBATION DATA 58-72 To generate dynamic stability infor- Optional Must be included to exe- Must be included to
mation for the SDYNAMIC cute the SDYNAMIC execute the TH
ANALYSIS option and TH ANALYSIS option program
SDYNAMIC ANALYSIS 73-75 To calculate the airplane’s dynamic Optional Can only be used if -
stability characteristics based on the SPERTURBATION
linearized equations of motion DATA is included
SEXTERIOR INFLUENCE 76-80 To input exterior downwash matrices Optional - -
DATA
$STRUCTURAL DATA 81-84 To input required structural data for Optional - Must be included if
rigid cases neither ISIC nor ESIC
was executed
SEXTERNAL PRESSURE 85-92 To specify externally generated Optional - -
DATA lifting Thin Body pressures
$SAREA RATIO DATA 93-97 To alter the effective area of Thin Optional - -
or Interference Body panels
$SPECIAL SDSS 98-100 To specify a special SD&SS Optional Can be used if -
EXECUTION execution option SGENERAL
SPECIFICATION
DATA is included
$END OF CASE 101 To signify the end of a data case Required - -
$CASE FOR SD&SS PROGRAM 1-3 To identify the start of a recycle data Required® - ALOADS is the only
case {repeated for each recycle case) program that can ana-
lyze each of the recycle
data cases

3Required if recycling option is chosen.
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TABLE 9.2-3.—Concluded

Card Required Relationship to
Data Contro! Card Purpose or
number optional Other blocks of data Other programs
$RECYCLE DATA 4-6 To respecify the values of the param- Flequireda - ALOADS is
eters that are to be changed from the the only program
previous case that can analyze
SMATRIX PRINT LIST 7.9 To print matrices used in this recycle | Optional - each of the recycle
case data cases
$SEND OF CASE 101 To signify the end of this recycle case Required? -
SEXIT 102 To terminate execution Required

3Required if recycling option is chosen.




Columns

Descriptor L

Explanation

CARD 26 (Format E10.0)

NTABLE

Must omit if CARD 23 is omitted.
Number of entries in angular velocity, ), versus thrust, T, table {see CARD
SET 27). Input CARD 26 and CARD SET 27 only if HOP = VARIABLE

(2.0 < NTABLE <20.0).

CARD SET 27 (Format 2E10.0)

1-10
11.20

Must omit if CARD 23 is omitted.
Angular velocity of engines.
Thrust of engines.

Units @ T
INCHES rad/sec b
IN/FT rad/sec b
FEET rad/sec Ib
METERS rad.'sec newtons

There are NTABLE cards in CARD SET 27 with thrust increasing
monotonically.

Control surfuce datd.
required tor SD&SS exceution. The user ts advised to read the Usage Guidelines (section 9.2.1)
betore preparing these data. The sequence CARD 29 through CARD SET 32c¢ is repeated for
cuch control surface. The control surfaces must be input in the following order: elevator. aile-
ron. and rudder.

Figure 9.2-7 displays the cards ot this section. This card section is

Columns

Descriptor

Explanation

CARD 28 (Format A4)

1-21

$CONTROL
SURFACE DATA or

$TRIM CONTROL
DATA

Data Control Card~Heads control surface data.

CARD 29 (Format A4)

Control Surface

Type of control surface.

= ELEVATOR (or LONGITUDINAL): surface is used for longitudinal
control. The program assumes that there is an identical
surface on the left side of the mode! with an identical

deflection.

= AILERON: surface is an aileron. The program assumes that there is
an identical surface on the left side, but with opposite
deflection.

= RUDDER: surface is a rudder on plane of symmetry.

A longitudinal surface must be specified. If MotionREF = COUPLED
REFERENCE MOTION in CARD 5, ailerons and rudder must also be defined.
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Explanation

Columns Descriptor
CARD 30 {Format E10.0,A4,6X,4E10.0)

1-10 NPB Number of Thin Bodies participating as part of control surface. The
card sequence CARD 28 through CARD SET 29 is repeated for each
participating body.

11-20 Hingeqp Hinge option.
= SWEEP: incidence vector for control accounts for hinge line

sweep. Hinge moments are not computed, however the
control derivatives are computed.
=HINGE: same as SWEEP except hinge moments are computed.
= blank: option not exercised {assumes hinge line sweep = 0°).

21-30 XN Inboard and outboard coordinates of the hinge line in the Loca!l Body

31-40 YIN Coordinate System. These coordinates are not needed if Hinge op =

41-50 XOUT blank.

51-60 % .

out Units XIN: YIN- *QUT- YOUT
INCHES in.
IN/FT in.
FEET ft
METERS m
CARD 31 (Format 2A4,2X,E10.0)

1-10 NameTB Name of participating body, established by user when GD program
was executed.

11-20 NPP Number of body control points (panels) participating as control surface.
There is one card in CARD SET 29 for each participating control point.

CARD SET 32 (Format 2E10.0)

1-10 'PANEL Number of controtl point {panel). Thin Body panels are numbered as
shown in figure 33. They are also given in the GD printout.

11-20 S Relative strength of participation by control point (see sec. 12.2-1}.

CARD 32A, CARD 32B, and CARD SET 32C are omitted unless the user wishes to

compute hinge moments
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Columns Descriptor Explanation

CARD 32A (Format A4,6X,2E10.0)

1-10 HMgp Hinge moment option.
= ALL HM: hinge moments due to all available variables (& ,f3 ,
¢ , , etc.) will be computed.

=SELECT HM: hinge moments due to variables determined by
options on CARD 32B will be computed.

= LIST HM: hinge moments due to variables listed by name
in CARD SET 32C will be computed

11-20 SC Reference area of controt surface.
21-30 Ec Reference chord of control surface.
Units Sc E_c
iNCHES in.! in.
IN/ET in.2 in.
FEET ft2 fr
METERS  m? m

CARD 32B (Format 2{A4,6X}}

This card is input orly if HMOP =SELECT HM.
1-10 Mctiongp Hinge moment motion option.

=SYMMETRIC: hinge momerts due to symmetric variables
only {a ,Q ,6¢c S) will be computed.

= ANTISYMMETRIC: hinge moments due to antisymmetric
variables only (8 P ,R ,0c Ay will be
computed.

= BOTH: hinge moments due to symmetric and anti-
symmetric variables will be computed.

11-20 S/UOP Hinge moment steady/unsteady option.

=STEADY: hinge moments due to steady variables only
will be computed.

= UNSTEADY: hinge moments due to unsteady variables
oniy will be computed.

= BOTH: hinge moments due to steady and unsteady
variables only will be computed.
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Explanation

Columns Descriptor
CARD SET 32C (Format A4)
This card set is input only if HMOP = LIST HM.
1-10 NameHM Name of hinge moment variable. One name per card. Below is the list
of names.
Variable NameHM Variable NameHM
o REFERENCE j BETA
o ALPHA P P
Q R R
5cS cs 5P CA
u U v V-DOT
W w-DOT p P-DOT
a Q-DOT : R-DOT
5¢S €S-DOT 5ch CA-DOT
CARD 33 (Format A4)
1-24 END OF TRIM Terminates trim contro! data card section.
CONTROL
DATA

Active control data. —Figure 79 displays the cards of this section. If there are no active
controls, omit this section. The sequence CARD 33B through CARD 33Q is repeated for
each control surface. The user must input the perturbation data section, CARD 58 through
CARD 72, when this section is input.

Columns Descriptor Explanation
CARD 33A (Format A4)
1-20 SACTIVE Data Control Card—Heads active control data.
CONTROL
DATA
CARD 33B (Format 2A4)
Must omit if CARD 34 is omitted.
1-8 Control Name of control. Is on the plane of symmetry, the program will

reverse the sign of positive deflection.
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Columns Descriptor Explanation
CARD 33C (Format A4,26X,A4,6X,E10.0,A4)
Must omit if CARD 33A is omitted.
1-30 Deﬂectop Control surface deflection option.
= SYMMETRIC: surface is symmetrically deflected.
= ANTISYMMETRIC: surface is antisymmetrically defiected.
= BOTH: surface is treated as a symmetrically deflected
surface and as an antisymmetrically deflected
surface.
31-40 DerOP Option for user to input derivatives.
=STEADY: steady aerodynamic derivatives are input on CARDS
33M and 33N.
=UNSTEADY: unsteady aerodynamic derivatives are input on
CARDS 330 and 33P
= BOTH: steady and unsteady aerodynamic derivatives are input
on CARDS 33M, 33N, 330, and 33P,
= blank: option not exercised.
41-50 Ah (ng - Xgggl/chord; where Xppp is the external moment reference
point.
51-60 TheoryoP Option for user to input controls which are not amenable to linearized

small perturbation potential flow theory.

="YES or blank: theory amenable (CARDS 33D and 33E, CARD SET 33F
must be input).

=NO: theory not amenable (CARDS 33D and 33E, CARD SET
33F, and hinge moment data are not input but the
user must input derivatives, i.e., Derop =STEADY,
UNSTEADY, or BOTH).
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Columns Descriptor Explanation
CARD 33D (Format E10.0,A4,6X ,4E10.0)
Must omit if CARD 33A is omitted.

1-10 NPB Number of Thin Bodies participating as part of control surface. The
card sequence CARD 33E and CARD SET 33F is repeated for each
participating body.

11-20 Hingegp Hinge option.
= SWEEP: incidence vector for control accounts for hinge line

sweep. Hinge moments are not computed, however
the control derivatives are computed.
= HINGE: same as SWEEP except hinge moments are computed.
= blank: option not exercised. CARD 33G through CARD SET
21-30 XN 33L. are ormtted. . o
31.40 Inboard and outboard coordinates of the hinge line in the Local Body
’ YIN Coordinate System. These coordinates are not needed if HingeOP=b|ank.
s1.60 | y Units__ XIN-YIN*OUT-YOUT

out INCHES in.
IN/FT in.
FEET ft
METERS m

CARD 33E (Format 2A4,2X,E10.0)

Must omit if CARD 33A is omitted.

1-10 NameTB Name of participating body, established by user when GD program was
executed.

11-20 NPP Number of body control points {panels) participating as control surface.
There is one card in CARD SET 33F for each participating control point.

CARD 33F (Format 2E10.0)
Must omit if CARD 33A is omitted.

1-10 'PANEL Number of control point (panel). Thin Body panels are numbered as
shown in figure 4.2-18.

11-20 S Relative strength of participation by control point.

CARD 33G through CARD SET 33L are omitted when HingeOP= blank.
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Columns Descriptor Explanation
CARD 33G (Format A4,6X,2E10.0)
Must omit if CARD 33A is omitted
1-10 HMOP Hinge moment option.
= ALL HM: hinge moments due to all available variables {a ,( ,
8¢ , ete.) will be computed.
= SELECT HM: hinge moments due to variables determined by
options on CARD 33H will be computed. '
= LIST HM: hinge moments due to variables listed by name in
CARD SET 33L will be computed.
11-20 Sc Reference area of controf surface.
21-30 Ec Reference chord of control surface.
Units S c
INCHES in.2 in
IN/FT in,2 in
FEET 12 fr
METERS m? m
Columns Descriptor Explanation
CARD 33H (Format 3{A4,6X})
This card is input only if HMop = SELECT HM,
1-10 Motionop Hinge moment motion option.
= SYMMETRIC: hinge moments due to symmetric variables
only (& , Q 8¢ ) will be computed.
= ANTISYMMETRIC: hinge moments due to antisymmetric
variablesonly (3 ,P ,R , 5cP) will be
computed.
=BOTH: hinge moments due to symmetric and
antisymmetric variables will be computed.
This is the default option.
11-20 S/Uop Hinge moment steady/unsteady option.

=STEADY:

= UNSTEADY:

=BOTH:

hinge moments due to steady variables only will be
computed.

hinge moments due to unsteady variables only will
be computed.

hinge moments due to steady and unsteady variables
only will be computed. This is the defau!t option.
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Columns

Descriptor

Explanation

ARD 33H (Format 3(A4,6X)) Continued

21-30

Modesop

Dynamic modes option.
= NO MQODES or biank:

= ALL MODES:

= SOME MODES:

hinge moments due to modes are not com-
puted. This is the default option. CARD 33|
and CARD SETS 33J and 33K are omitted.

hinge moments due to all modes and al!
elastic rate derivatives are computed.
CARD 331 and CARD SETS 334 and 33K
are omitted.

hinge moments due to modes specified on
CARD 33! and CARD SETS 33J and 33K
calculated.

The following card sequence (CARD 331, CARD SETS 33J and 33K) are omitted unless
Modesnp = SOME MODES on CARD 33H.

Columns Descriptor Explanation
CARD 33! (Format 3E10.0)

1-10 NSM Number of symmetric modes selected for hinge moment calfculations.
The modes are listed on CARD SET 33J. 0< NS, <20 (omit CARD
SET 33J if NSy, = 0).

11-20 NAM Number of antisymmetric modes selected for hinge moment calcula-
tions. The modes are listed on CARD SET 33K. 0 < NAM < 20 {omit
CARD SET 33K if NAy, = 0).

21-30 Generalized coordinate option

=0: uy, 04, and I.'l:l coordinates are calculated.
=1 uy coordinates only,

=2: 04 coordinates only.

=3: 'u‘, coordinates only.

=4: uy and u, coordinates only.

=5: uq and iy coordinates only.

=6: i;1 and 'u'1 coordinates only.
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Explanation T

Columns | Descriptor
CARD SET 33J (Format 6E10.0)
1-10 Mode1s List of symmetric modes selected for hinge moment catculations, Six
modes per card.
1120 | Modes,>
21-30 Mode3S
31-40 Mode,>
41-50 ModegS
51-60 Mode>
6
CARD SET 33K (Format 6E10.0)
1-10 Mode1A List of antisymmetric modes selected for hinge moment calculations.
A Six modes per card.
11-20 Mode2
21.30 Modey”
31-40 Mode,”
41-50 Modeg™
51-60 Modeg"
CARD SET 33L (Format A4)
This card set is input only if HMOP = LIST HM,
1-10 NameHM Name of hinge moment variable. One name per card. Below is the list

of names.

Variable NameHM Variable NameHM
0 REFERENCE B BETA

a ALPHA P P

Q Q R R

§cS cs §cA CcA

u U v V-DOT
W W-DOT P P.DOT

Q Q-DOT R R-DOT
6cS CS-DOT 6ch CA-DOT
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Columns Descriptor Explanation
CARD 33M (Format 6E10.0)
1-10 C|_6 S Symmetric steady control derivatives. Input only if Deflectop =
¢ SYMMETRIC or BOTH and DerOP = STEADY or BOTH (see
1120 | Cpg ° CARD 36). Units are 1/deg.
21-30 Cm 5C5
31-40 Cy 6CS
41.50 c“’acs
51-60 cnécS
CARD 33N (Format 6E10.0)
1-10 CLé A Antisymmetric steady contro! derivatives. input only if Deflectop =
¢ ANTISYMMETRIC or BOTH and DerOP =STEADY or BOTH (see
11-20 CD(SCA CARD 36}. Units are 1/deg.
21-30 Cm GCA
31-40 Cy 6CA
41-50 CQGCA
51-60 Cn 6CA
CARD 330 (Format 3E10.0)
1-10 CLg‘ S Symmetric unsteady control derivatives. Input only if DeflectOP =
< SYMMETRIC or BOTH and DerOP = UNSTEADY or BOTH (see
11-20 CDgcs CARD 36). Units are 1/rad. For example, C|_ S can be expressed as
bc
aS
21-30 Cméc P)CLS
[
a( Sc )
2U,
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Columns Descriptor Explanation
CARD 33P {Format 30X, 3D10.0)
31-40 Cyé-\ A Antisymmetric unsteady control derivatives. Input only if Deflect p=
¢ ANTISYMMETRIC or BOTH and Derop = UNSTEADY or BOTH (see
CQS\CA CARD 36). Units are 1/rad, For example CygcA can be expressed as
A
CA A
"5 T
a(&c b
2U1
CARD 33Q (Format A4)
1-26 END OF Terminates active control data card section.
ACTIVE
CONTROL
DATA

Stability problem dara

solved. The user is urged to read section 9.2.1

. -Cards of this section explain the basic stubility problem to be

thoroughly betore preparing these cards.

Figure 9.2-8 illustrates the card sequence. This card section is required for SD&SS

execution.
Columns Descriptor Explanation
CARD 34 (Format A4)
1-23 SSTABILITY Data Control Card—Heads stability problem data.
PROBLEM DATA
CARD 35 (Format A4)
1-9 Problem Stability problem option.

= CONSTANT: stability problem 1—trim solution with constant

coefficients.

= JTERATION: stability problem 2—ijterative trim solution. Wind
tunnel or handbook data are input.

= SPECIFIED: stability problem 3—user specifies trim condition

of the model. (aq, 04, e, B4.8ay. 8rq;see CARD 42).
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Columns Descriptor Explanation
CARD 59 (Continued)
31-40 Btanks
41-50 Loadsop Perturbation loads option.
= LOADS: Loads are calculated and stored on tape SDSSTP
for the SLOADS program.?
= blanks: loads are not calculated.
51-60 Printpe gt Perturbation print aption.
= PRINT: all perturbation stability matrices calculated
for the TH program are printed.
= blanks: not printed.
CARD 60 (Format A4, 6X, E10.0}
Must omit if CARD 58 is omitted.

1-10 Steadvop Steady perturbation derivative option.

=STEADY: the user elects to replace a// FLEXSTAB-
calculated steady perturbation derivatives by
inputting wind tunnel or handbook data on
CARDS 61-66.

= planks: derivatives are not input.

11-20 Ah (XCG - XREF)/C_,' the distance, as a fraction of reference chord,
from the model’s center of gravity to the reference point used by
the steady perturbation derivatives. Xeag and XREF are
measured in the Reference Axis System. The reference chord,
€, was input in CARD 12. Input only if Steadygp = STEADY.
Note:  This card must be included, even if both fields are blank.

CARDS 61-66 arc omitted if Steadygp is blank in CARD 60. They contain the user-
supplied steady perturbation derivatives. which are in standard nondimensional form (sce
sec. 5.6.2, vol. I). Note that all steady derivatives must be input: fields left blank are
interpreted as zeros.

3The usage guidelines of the SLOADS program, section 17.2.1, should be consulted before
using the perturbation loads option.
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Columns Descriptor Explanation
CARD SET 95 (Format 6E10.0)
Must omit if CARD 93 is omitted.
Omit this card set if {P p=ALLin CARD 94.
1-10 PN1 Panel numbers {found in GD printout). They must be ordered to
11-20 PN agree with area ratio factors input on the next card set. There are
2 six (6) panel numbers per card.
21-30 PN3
31-40 PNy
41-50 PN5
51-60 PN6
CARD SET 96 (Format 6E10.0)
Must omit if CARD 93 is omitted.
1-10 AF1 The area ratio factors that are applied on each pane! above. The
11-20 AF order of these area ratio factors must agree with the ordering of
2 the paneis (as specified in CARD SET 95, or the GD program if
21:30 | AF3 IPop = ALL in CARD 94).
31-40 AF,
41-50 AF ~
5 Note: Arodified = Ageometry SAF;
51-60 AFG definition
CARD 97 (Format A4)
Must omit if CARD 93 is omitted.
1-11 END OF DATA Terminates the area ratio data.
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Special SDSS execution.—This card set, in addition to the General Specifications
card set, gives the user the capability to specify limited SD&SS executions (see section
9.2.1). Figure 9.2- illustrates the data card arrangement.

Columns | Descriptor Exptanation

CARD 98 (Format A4)

1-24 $SPECIAL Omit of special execution is not desired.
SDSS
EXECUTION Data Control Card — Heads special SD&SS execution data.

CARD 99 (Format A4)

Must omit if CARD 98 is omitted.
14 SPCLOP Special SD&SS option
= AERODYNAMIC: Calculate and store on the SDSSTP
data tape the aerodynamic
influence coefficient matrices.
NOTE: $GENERAL SPECIFICATIONS DATA set must
be included in the data deck. In particular the

following variables must be specified.

MotionREF, Speedop

GD Tape, and AIC Tape
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Columns Descriptor Explanation
CARD 100 (Format A4)
Must omit if CARD 98 is omitted
1 END OF .
* DATA Terminates the special SD&SS execution data

Concluding cards.—CARD 101 concludes the data case and CARD 102 terminates program

execution.
Columns Descriptor Explanation
CARD 101 (Format A4)
112 SEND OF CASE Data Control Card — identifies end of data case.
CARD 102 (Format A4)
1-5 SEXIT Data Control Card — Terminates program execution.
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A.11 STABILITY DATA TAPE (SDSSTP)
SDSSTP is a binary tape composed of many logical files. In general. these files consist of:

® A master catalog of the contents of SDSSTP. This catalog is ulways the first file on
the tape.

e Miscellancous data required by the TH. SLOADS. and ALOADS programs. These
data are stored in one file and consist of information such as moments of inertia,
center of gravity location, number and size of the stability derivative matrices. ete.

o Stender Body and Thin Body lifling pressure data. These data are stored in one
logical file.

e  The fkyd and fm] structural matrices. These matrices (it they exist) are copicd
from SICTP3 onto SPSSTP.

° Stability derivative matrices.

° Displacement and camber slope matrices.
. Elustic axis load matrices (optional).

[ Gust matrices (optional).

L Any uscer-specified matrices. An option in the SD&SS program allows the user to
specily matrices to be stored on SDSSTP in addition to those which are normally
saved.”

Each matrix is stored as one fogical file. Tables A 11-1 and A. 1 1-Ta gives a complete list of
the matrices that are guromatically saved (depending on options) on SDSSTP.

Only the formats ot the first file (master catulog). the tfile containing the miscelluncous
data, and the pressure data tite will be described. The remaining 1iles on SDSSTP contain
mutrices and. as such, conform to the Standurd FLEXSTAB Matrix Format explained in
appendix All.

The first tile on SDSSTP is the master catalog. [t is composed of several data records.
There are two types of data records in this catalog: Matrix Records and Terminal Records. A
Matrix Record contains information pertaining to the data stored in one particular tile of
SDSSTP. Thus, tor cach file on SDSSTP (not counting the master catalog) there is a corre-

sponding Matrix Record in the master catalog. A Terminal Record is used to signify the end of

the catalog. The formats of these two data records are shown in tables AV]-2 and ALF1-3.

qAny matrix generated internally by SD&SS or input to SD&SS via AICTAP or SICTP3 muy be specitied
for storage on SDSSTP. See appendix B-1 for a complete list of matrices.
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TABLE A.11-1.a.—SDSSTP MATRICES

FLEXSTAB
name Engineering symbol B
rru-a| [c. c c c c c ]
(CON - Y Y Ys Y Ys Y
3rigid Belastic Mrigid Telastic Cirigid ielastic
incr incr incr
an CQB quS o Cqb C%
3rigid 3elastic Trigid Telastic cirigid cielastic
incr incr incr
cn5 Cnf) ﬂb Cn6 nb Cn6
Figid elastic Mrigid Telastic Cirigid Sigastic
incr incr incr
where i ranges over the number of antisymmetric active control surfaces
[ -]
{CONTRL)-S CL CL CL CL
(N b be b,
rigid elastic irigid ielastic
incr incr
Cp; Cog o, o
€rigid Calastic cirigid iy astic
incr incr
erigid Celastic cirigid cielastic
incr incr
where i ranges over the number of symmetric active controls
(CSNAMES)IA ELERON RUDDER ACnamel ..... Acnamen]
where i ranges over the number of antisymmetric active controls
(CSNAMES)S ELEVATOR Acnamei ..... ACnameJ
where i ranges over the number of symmetric active controls
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TABLE A.11-1a.—CONCLUDED

FLEXSTAB
name Engineering symbol
. c c c c CA
(STATIC)-S Cl_1 CL1 - LO N LO Ly CLQ . LA La\ ‘
rigid elastic rigid elastic rigid elastic qugid elastic
incr incr incr incr
0 0 CDA Cpn Co Cp Cp CpA
Usigid Uetastic  @rigid Uelastic  Arigid Qelastic
incr incr. incr
0 0 C A C_A C C C_A ChA
m m m m m
Urigid Uetastic  %rigid Celastic  Yrigid elastic
incr incr. incr
L . —
pr— —
(STATIC)-A C C.A C.A C.A C.A
Y \4 Y Y Y
6rigid ﬁelastic Prigid Pelastic "rigid Telastic
incr incr incr
CQ‘B CQﬁ CeA CeA C&-{\ CeA
rigid elastic Prigid Pelastic rgid Telastic
incr ncr incr
C C C.A C A C.A Cn/\
n n n n n
Brigid Belastic Prigid Pelastic "rgid Telastic
incr incr incr
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/ SD&SS data deck 1
o Altitude
e Rotational velocities; Py, Qq, Ry
e Roll angle; ¢4 Airplane trim parameters
e Wing geometry;S,,.C. b
e Flight path angle.Y;.or thrust, T4 @, , angle of attack for trim
¢ Rigid, static-elastic, or residual= Reference Be,. elevator trim setting
elastic equations T4 lor 84).thrust {or pitch attitude)
o Type of reference motion of B, sideslip angle for trim
] Nurrfber of engines and location motion 531, aileron trim setting
e Engine angular momentum 5”' rudder trim setting
. Trirp Control surface data Nonlinear wind
® Active control surface data wnnel data Static results ‘
e Panel area ratios
e External pressure distribution o Deformed shape
® Recycle data @ Reference structural loads
o Steady pressure distribution
From GD @ Static stability derivatives
o Speed stability derwvatives
o Static stability parameters
Static margin
Neutral point
Maneuver margin
From AIC Elevator angle per g
Stick speed stability
EEEE— ® Hinged moments
Dynamic results i
Unsteady pressure distribution
From I1SIC/NM Input option Dynamic stability derivatives
or ESIC Active control derivatives

Rigid wind tunne!

Dynamic elastic axis joads

dynamic stability
derivatives

Static and
dynamic
stahility
results

Generalized aerodynamic modal forces
due to control surfaces

Characteristic equation rooting
FLEXSTAB summary

® Pressure

distribution

To
|=POPLOT

= To SD&SS
(future run)

To TH
SLOADS
ALOADS

FIGURE 9.0-1.—-SCHEMATIC OF SD&SS PROGRAM

1
| ® Deform shape



trates the overlay/subprogram structural arrangement.

9.1 OVERLAY STRUCTUREL
Figure 9.1-1 illustrates the functional operation of cach overlay. Figure 9.1-2 illus-

Overlay (0.0)
SD&SS
Executive
Monitor
Overlay (2.0 Overtay (3.0}
Overlay {1,0) Engine Aerodynarmic Overlay (4,0)
gine T . Force and Control
Data Preprocessor Transformation ranstormation )
Matrices Matrices Surface Matrices

v

v

v

Overlay {1,1) Overlay (1,2} Overlay (1,3)
Data Deck Data Tape Structural Data
Preprocessor Preprocessor Preprocessor
Overl, 6,0
Overfay (5,01 vsﬂ;‘a'n(w ) Overlay (8,0) Overlay {10,0)
. Overlay (7,0 o !
Flow Incidence and Characteristic Postprocessor
Matrices Calci:?.u"l‘at:i(:)'ns Gust Matrices Rooting Equation

Overlay (9,0}

Hinge Moment
Derivatives

v

v

v

v

Overlay (6,1)

Static Forces

Overlay {6.2)

Trim Solution

Owverlay {6,3)
Deformed Shape

Overlay 6,4}
Leading-Edge
Correction

v

v

!

v

v

Overlay {6,5) Overlay (6,6) Overlay (6,7) Overlay (6,8) Overlay {6,9)
Static Derivatives Steady Unsteady Dynamic .
. Dynamic Loads
and Parameters Dynamic Forces Dynamic Forces Derivatives

FIGURE 9.1-1.—SD&SS OVERLAY FUNCTIONAL LAYOUT
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Overlay {1, 0)

Program Proper
PREPAR
BLDTAB
FILE

Utility Routines
DMPTAB
PAGE
UREWND

Overlay (2, 0)

Program Proper
ENGINE
TDATA
TMAT
GYRO

Utility Routines
CKSRAT

CREATE
ENFILE

FDLOC
FIND
LOCATE
OPTFIL
PNAME
PURGE
RHEAD
STOREM
UTABUP
WHEAD
WSVEC
WVEC
ZERO

Overlay (3, 0)

FIGURE 9.1-2—CONTINUED

Program Proper
TRANS
CDATA
CTRANS
CINT
GINT
HTRANS
DTRANS
PTRANS

Utility Routines
CKSRAT
CREATE
ENFILE
FDLOC
FIND
LOCATE
OPTFIL
PNAME
PURGE
RELES
RHEAD
RVEC
STOREM
UTABUP
WHEAD
WSVEC
WVEC
ZERO
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QOverlay (1,1)

Program Proper

CARDIN
SPECS
MATPRT
MATTAP
DACS
DTCS
DTRST
DGYRO
DCONRL
DSTAB
DWT
DPERT
DDYN
DEXDW
DPRESS
DAREA
DSTRU
DSPLEX
RCYCLE

Utility Routines

ATMO062
CFILE
DATA
DATE
EMESGE
ENFILE
INTURP
LOCATE
SURFIN
TRACEB
WHEAD
WVEC

Overlay (1,2)

Overlay {1,3)

Program Proper

TAPEIN
RGL
SUM
ARETAB
MATCAT

Utility Routines
ENFILE
LOCATE
PGD
UTABUP

FIGURE 9.1-2.—CONTINUED

Program Proper

FDATA
SICPAR

Utility Routines
CKSRAT
ENFILE
FDLOC
FIND
LOCATE
OPTFIL
RHEAD
RVEC
UTABUP
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Overlay (4,0)

Program Proper

DUAL
ARBCON
FORCE
CONTRL
CONSUR

Utility Routines
CFILE
CKSRAT
CREATE
CSMAT
EMESGE
ENFILE
ETRACE
FDLOC
FIND
LOCATE
OPTFIL
PNAME
PURGE
RHEAD
STOREM
TRACEB
UTABUP
WHEAD
WSVEC
WVEC
ZERO

Overlay (5,0)

Program Proper

BASIC
BDATA
BPSI
PHIBST
CPTRAN
STFTAB
Utility Routines

CKSRAT
CREATE
ENFILE
FDLOC
FIND
LOCATE
OPTFIL
PNAME
PURGE
RHEAD
RVEC
STOREM
UTABUP
VIP
WHEAD
WVEC

FIGURE 9.1-2. —CONTINUED

Overlay {6,0)

Program Proper

STACON
DER
SDM
MGW

Utility Routines

CKSRAT
CMAB
CSMA
DMPTAB
ENFILE
FDLOC
FETCHM
FIND
LOCATE
OPTFIL
PAGE
RHEAD:
RVEC
UREWND
UTABUP
vIP
ZERO

® O O
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Overlay {6,1)

QOverlay {6,2)

Program Proper

DONE
RAIC
DS
DA

Utility Routines

AUTOSV
BCKSUB
COPYM
CREATE
MINVER
MOP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
STDIN
STDOUT
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAPPAZ

Program Proper
TRIM
TMDATA
TS
TA
FS
FA
FT
TRIMCC
TRIMIT
WTDATA
WTDER
F2F3
TMPRT
FTOTAL

Utility Routines

AUTOSV
BCKSUB
CAAB
CINVER
COPYM
CPRINT
CREATE
CSAB
LINEIN
MINVER
MOP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
STDIN
STDOUT
STOREM
SURFIN
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAPPAZ

l Overlay (6,3) ‘
Program Proper

SHAPE
SMAT
DFP
SD
SDLIST
PRES
SBPRES
TBPRES
LOADS

Utility Routines

AUTOSV
BCKSUB-
COPYM
CREATE
MINVER
MOP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
STDIN
STDOUT
STOREM
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATSB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAPPAZ

FIGURE 9.1-2-CONTINUED
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L |
Overlay (6,4) Overlay (6,5) Overlay (6.6)
Program Proper Program Proper Program Proper

INTDW SDSP PERT1
RIsC STADER FUS
LEC AERDER RFS
DMAT SPEED RQS
Utility Routines STAPAR s::
AUTOSV Utility Routines ROA
BCKSUB AUTOSV EFS
COPYM BCKSUB EQS
CREATE COPYM EFA
MINVER CREATE EOA
MOP MINVER = _
NEEDS MOP Utility Routines
PNAME NEEDS AUTOSV
PURGE PNAME BCKSUB
RECVEC PURGE COPYM
REDUCE RECVEC CREATE
RELES REDUCE MINVER
STDIN RELES MOP
STDOUT STDIN NEEDS
TAAB STDOUT ETJQ’\GAE
TAINV TAAB RECVEC
TEMAB TAINV REDUCE
TINVER TEMAB RELES
TMAB TINVER STDIN
TMABT TMAB STOOUT
TMATB TMABT STOREM
TPRINT TMATB TAAB
TRNFER TPRINT TAINV
TSAB TRNFER TEMAB
TSATB TSAB TINVER
TSIA TSATB TMAB
TSMA TSIA TMABT
TTRANS TSMA TMATB
VLIN TTRANS TPRINT
WHEAD VLUIN TRNFER
WVEC WHEAD TSAB
ZAPPAZ WVEC TSATS
ZAPPAZ TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAPPAZ

FIGURE 9.1-2—CONTINUED
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1

1

Overlay (6,7)

Program Proper

PERT2
RDULSC
UAICS
UAICA
UPRES
PPRES

Utility Routines

AUTOSV
BCKSUSB
CcOPYM
CREATE
MINVER
MopP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
STDIN
STDOUT
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAAPAZ

Overlay (6,8)

Program Proper

PERT3
PDER
STABIT
PSIC
PMAT
PGYRO
PMAT1
PMAT2
PMAT3
PMAT4

Utility Routines

AUTOSV
BCKSUB
CAAB
COPYM
CPRINT
CREATE
MINVER
MOP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
SSPART
STDIN
STOOUT
STOREM
STPART
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRANFER
TSAB
TSATB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAPPAZ

FIGURE 9.1-2.-CONTINUED

l Overlay (6,9)

Program Proper

PERT4
PLOAD
PELOAD
PGLOAD

Utility Routines

AUTOSV
BCKSUSB
COPYM
CREATE
MINVER
MoP
NEEDS
PNAME
PURGE
RECVEC
REDUCE
RELES
STDIN
STDOUT
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
VLIN
WHEAD
WVEC
ZAAPAZ
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Overlay (6,10)

Program Proper

PACS
FDS
Qbs
FODS
PCSDER
ABA9

UL !B Routines

AUTOSV
BCKSUB
CALVEC
CFILE
CKSRAT
CMAB
COPYM
CPRINT
CREATE
CSMA
CSMAT
DER
DMPTAB
FDLOC
FETCHM
FIND
LOCATE
MINVER
Mop
NEEDS
OPTFIL
PNAME
RECVEC
REDUCE
RELES
RHEAD
RVEC
SDM

Overlay (6,10)

UL 1B Routines
(continued)

SSPART
STDIN
STDOUT
STOREM
STPART
TAAB
TAINV
TEMAB
TINVER
TMAB
TMABT
TMATB
TPRINT
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
UTABUP
VLIN
WHEAD
WVEC
ZAPPAZ
ZERO

FIGURE 9.1-2.—(CONTINUED)
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[ 1 | 1
Overlay {7,0) Overlay (8,0) Overlay (9,0} Overlay (10,0)
==
Program Proper Program Proper Program Proper Program Proper
GUST CER HM POST
PGUST DIGEST HMCAL PDATA
. ) HMAT HMRIG MSIZES
Utitity Routines tg¥?1 HMELAS EBL,:};EY
AUTOSV COUP1 HMNM
BCKSUB LONG2 Utility Routines Utility Routines
CKSRAT LAT2 AUTOSV CKSRAT
COPYM COuUP2
BCKSUB COPY
CREATE CMFIND CKSRAT CREATE
ENFILE DMINIT M DATE
FIND DMFIND COF{\YBM DMPTAB
LOCATE DMADD ¢ ENFILE
MINVER DMDEL CREATE FIND
MOP SEC CSMAT LOCATE
NEEDS EIGENC CTMAB OPTFIL
OPTFIL GENEIG DFMES PAGE
PAGE EIGENP EMESGE
PURGE
PNAME HESQR
FDLOC RHEAD
PURGE SCALE
FETCHM RVEC
RECVEC REALVE
FIND TPRINT
REDUCE COMPVE
LOCATE UTABUP
RELES CERPRT
RHEAD AMPHAS MINVER WHEAD
MOP WVEC
RVEC
STDIN Utility Routines NEEDS
STDOUT CINVER OPTFIL
TAAB CKSRAT PNAME
TAINV CMAB RECVEC
TEMAB COPY REDUCE
TINVER CSHELL RELES
TMAB ENFILE RHEAD
TMABT FDLOC RVEC
TSAB LOCATE STOREM
OPTFIL TAAB
TSATB
TSIA PAGE TAINV
TSMA RHEAD TEMAB
TTRANS RVEC TINVER
UTABUP UTABUP TMAB
VIP viP TMABT
VLIN WHEAD TMATB
WHEAD WVEC TPRINT
WVEC TRACEB
ZAPPAZ
TRNFER
TSAB
TSATB
TSIA
TSMA
TTRANS
UTABUP
VLIN
WHEAD
WVEC
ZAPPAZ
ZERO

FIGURE 9.1-2.—CONCLUDED

9-11 (4/1/76) DYLOFLX MOD
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TABLE 9.2-1.—DESCRIPTIONS OF SD&SS SUBPROGRAMS

Subprogram Flow- Qver- Type b Interrelationship
urpose
name chart lay  Fproga [workP Calls | Called by
AERDER 9.3-48 (6,5} S C To compute the total aerodynamic torces and moments CMAB sDsP
DER
PAGE
AMPHAS —_— (8,0} S Cc To compute the amplitude and phase relationships —_— CERPRT
between two vectors defined by their real and imaginary
components
ARBCON (4,0 S C To compute the active control surface CONSUR | DUAL
matrices FDLOC
ARETAB —_ {1,2) S C Creates the table of bodies that are to have modified LOCATE | RGD
panel areas UTABUP
ABA9 9.3-84¢ (6,10) S c To output the force matrices due to CPRINT PACS
active controls. CREATE
SSPART
STOREM
STPART
ZERO
BASIC 9.3-19 (5,0) MP M To monitor the creation of the flow incidence matrices BDATA MONITR
BPSI
CPTRAN
PHIBST
BDATA 9.3-19 (5,0 S c To prepare the geometric data for the flow incidence FDLOC BASIC
matrices
BLDTAB 9.3-3 {1,0) S C To place information about previously created matrices FILE PREPAR
into the automatic matrix management tables. This UREWND
information includes for each matrix:
a) Name of the matrix
b) ldentification number
c} 1/0 unit containing the matrix
d)} File position

a. ldentifies the type of subprogram: MP

it = main program, S = subroutine, and F = function
b. Identifies the type of work performed: C = computation, 1’0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1. —CONTINUED

Subprogram
name

Flow-
chart

Over-
lay

Type

Proga WorkP

Purpose

Interrelationship

Calls

Called by

BLDTAB (cont.)

BPSI

CARDIN

CDATA

9.3-19

9.3-4

9.3-11

(5.0)

(1,1)

(3.0

MP M

In addition, this routine 1) builds tables of information
on the status of 1/0 units used for storage of permanent
and intermediate matrices, and 2) records the status of
1/0 units used for storage of scratch matrices

To create the flow incidence matrices

o B T o o

and the displacement matrix{ d|.NS }

To monitor the processing of all input card data

To prepare the geometric data for the aerodynamic
transformation matrices

FDLOC
STOREM

DACS
DAREA
DATA
DDYN
DEXDW
DGYRO
DPERT
DPRESS
DSTAB
DSTRU
DTRST
DTCS
DSPLEX
DWT
INTURP
MATPRT
MATTAP
PAGE
RCYCLE
SPECS
CREATE
FDOLOC
WHEAD
WVEC

BASIC

PREPAR

TRANS

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. identifies the type of work performed: C = computation, 1/0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—-CONTINUED

Subprogram Flow: Over- Type Purpose Interrelationship
name chart lav I'prog? fworkP Calts | Called by
CER 9.3-87 (8.0} MP M To contro! the execution of the charactensuc equation CERPRT MONITR
rooting module DIGEST
EIGENC
HMAT
PAGE
CERPRT 9.3-.87 (8.0} S 1Le} To print the final resuits of the CER module AMPHAS | CER
CSHELL
FSHELL
PAGE
VIP
CINT 9.3-12 (3,0 S Cc To create the Interference Body matrix [INT] and merge ENFILE CTRANS
it into the camber transformation matrices [T ] GINT
RHEAD
RVEC
WHEAD
WVEC
ZERO
CMFIND —_— (8,0} S C To locate the logical file of a requested dynamic —_— couP1
stability matrix cour2
LATY
LAT2
LONG1
LONG2
COMPVE 9.3-86 (8,0) S C To recover eigenvectors —_— EIGENP
CONSUR 9.3-18 4,0) S | C To create a control surface incidence matrix STOREM | ARBCON
ZERO CONTRL

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. Identifies the type of work performed: C = computation, [/O = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram Flow- Over- Type Interrelationship
name chart lay a b Purpose
Prog® |Work Calls Called by
DA 9.3-24 (6,1) S C To compute the antisymmetric rigid and static elastic MoP DONE
stability matrices RELES
DACS 9.34 (1,1) S 1/0 To process active control surface data PAGE CARDIN
DCONRL
DAREA 9.34 {1,1) S /0 | To process the area ratio data ENFILE | CARDIN
PAGE
DCONRL 9.34 (1,1) S 1/0 | To process control input data common to EMESGE | DACS
trim and active controls PAGE DTCs
DDYN 9.3-4 1.n S 1/0 | To process the dynamic analysis data PAGE CARDIN
DER 9.3-50 {6,0) S [ To calculate the [DE RS] and (DERA] matrices AERDER
CONDER
SPEED
STABIT
STADER
DEXDW 9.34 (1,1 S 110 To process the exterior downwash matrices {input on PAGE CARDIN
data cards) WHEAD
WVEC
DFP 9.3-39 (6,3) S Cc To compute the pressure force matrices in the airplane MOP SHAPE
shape module RCCAL
RELES
DGYRO 9.3-4 (1,1} S /0O To process the gyroscopic card input data PAGE CARDIN

. Identifies the type of subprogram: MP = main program, S = subroutine, and F = function
. ldentifies the type of work performed: C = computation, |/O = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram Flow- Over Type Interrelationship
name chart lay 3 b Purpose
Prog® [Work Calls Called by
DONE 9.3-21 (6,1) MP M To monitor the rigid and static elastic stability matrix DA STACON
calculations DS
RAIC
STATUS
DPERT 9.34 (1,1 S \/O To process the perturbation {dynamic) stability card PAGE CARDIN
input data
DPRESS 9.34 {1,1) S 1/0 To process the external pressure distribution data ENFILE | CARDIN
PAGE
DS 9.3-23 (6,1) S Cc To compute the symmetric rigid and static elastic MOP DONE
stability matrices RELES
STATUS
DSPLEX 9.34 (1,1) S t/0 To process the special SDSS execution data PAGE CARDIN
DSTAB 9.34 {1,1) S 1/0 To process the stability card input data PAGE CARDIN
DSTRU 9.3-4 (1,1) S 1/0 To process the structural data PAGE CARDIN
DTRANS 9.3-15 {3,0) S c To create the integrated downwash transformation CREATE ] TRANS
matrices [TRANS, 5] and [TRANS "] Foroc
RVEC
WHEAD
WSVEC
WVEC
ZERO
DTCS 9.34 (1,1) S 1/0 To process trim control data CFILE |CARDIN
DCONRL
EMESGE
DTRST 9.34 (1,1) S 1/0 To process the thrust vector card input data PAGE
. , PAGE CARDIN
DUAL 9.3-16 (4,0) MP M To monitor the creation of the aerodynamic force CONTRL | MONITR
transformation matrices and the control surface FORCE
transformation matrices
DWT 9.34 (1,1) S i/0 To process the wind tunnel card input data PAGE CARDIN
SURFIN
EFA 9.3-61 {6,6) S C To compute the antisymmetric elastic aerodynamic FETCHM | PERT1
perturbation forces mae
PNAME
RELES

a. ldentifies the type of subprogram: MP
b. Identifies the type of work performed: C = computation, 1/O = input/output, M = monitor, and U = utility

= main program, S = subroutine, and F = function
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TABLE 9.2-1.-CONTINUED

Subprogram Flow- Over- Type o . Interrelationship
urpos
name chart lay Prog? |Workb Calls | Called by
EFS 9.3-59 {6,6) S C To compute the symmetric elastic aerodynamic FETCHM PERT1
perturbation forces MOP
PNAME
RELES
EIGENC - (8,0} S To communicate with the eigenvector routine GENEIG | GENEIG CER
EIGENP 9.3-86 (8,0 C To root the characteristic matrix, [Hll COMPVE GENEIG
HESQR
REALVE
SCALE
ENGINE 9.3-7 (2,0) MP M To monitor the creation of the thrust and gyroscopic GYRO MONITR
transformation matrices TDATA
TMAT
EQA 9.3-62 (6,6} S C To compute the antisymmetric elastic normal modes MOP PERT1
aerodynamic perturbation forces RELES
EQS 9.3-60 (6,6) S C To compute the symmetric elastic normal modes MOP PERT1
aerodynamic perturbatiun forces RELES
FA 9.3-30 (6,2) S C " To compute the antisymmetric stability forces FETCHM TRIM
FDLOC
RVEC
VviP
VIPA
ZERO
FDATA 9.3-6 (1.3) S 1/0 To retrieve important airplane structural data from SICPAR PREPAR
SICTP3
FDS 9.3-84a (6,10) S Cc To calculate the forces due to active controls CALVEC PACS
ZERO
FILE 9.33 (1,0) S C To determine the /0 unit containing the requested matrix | —— BLDTAB
and the most efficient method to access it

a. Identifies the type of subprogram: MP = main program, S = subroutine, and F = function
b. Identifies the type of work performed: C = computation, 'O = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram
name

Flow-

chart

Over-

lay

Type

Prog

a lworkb

Purpose

Interrelationship

Calls

Cailed by

FOOLAM

FODS

FORCE

FRA

FS

FT

FTOTAL

9.3-84c

9.313

9.3-29

9.3-31

9.3-36

0.0y

(6,10)

{4,0)

16,6

(6,2}

{6.2)

6.2

1/0

c

To force the CDC Record Manager 10
load i1ts utihities 1n the {0,0) overlay

To include empirical forces due to active controls

To cresa‘le the nxody namic force transformation matrices
S A
[TTF ]. [TTF ] [Tﬂ' ],If\d [TfT l

To add speed term to the yaw rate derivatives

To compute the symmetric static stability torces

To 1} add thickness effects to stability forces, 2) compute
stability forces due to thrust, 3} compute stability forces
due to gyroscopic etfects, and 4) add wind tunnel data
when available

To caiculate the total external and the total asrodynmaic
forces acting on the airplane

CMAB
FDLOC
SDM
ZERO
CREATE
FDLOC
PNAME
WHEAD
WSVEC

FETCHM
Mop
RELES
STOREM
ZERO

FETCHM
FOLOC
PAGE
RVEC
vie
VIPA
ZERO

FETCHM
MGW
mop
RELES
STOREM

CMAB

PACS

DUAL

RFA

TRIM

TRIM

TRIMCC
TRIMIT

. \dentifies the type of subprogram: MP = main program, S = subroutine, and F = function
. Identifies the type of work performed: C = computation, I/0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1.-CONTINUED

Subprogram Flow- Over- Type Interrelationship
name chart lay a b Purpose
Prog® |Work Calls Called by
FUS 9.3-54 (6,6) S C To compute the symmetric rigid aerodynamic FETCHM PERT1
perturbation speed forces MOP
PNAME
RELES
F2F3 9.3-35 (6,2) S C To calculate the elastic increment trim matrices [le —_— TRIMCC
and {F4} TRIMIT
GENEIG —_— (8,0) S M To communicate with the eigenvector routine EIGENP EIGENP EIGENC
GINT _ (3.0 ) c To generate the transformation matrix that transforms WHEAD CINT
interference panel forces to line singularities WVEC
ZERO
GUST 9.3-85 (7,0 MP M To monitor the creation of the aerodynamic gust matrices | PAGE MONITR
PGUST
GYRO 9.39 (2,0 S C To create the gyroscopic transformation matrices FDLOC ENGINE
STOREM
ss!.sA| [.as! .aa] [8G5518G5A ZERO
G¥VIG GG . 1
' ! ow ) ow
[B_GAE: B_G_Ai] [65] [GA [aés and [aGA]
dw | dw J 1L Bwd” 0w
HESQR 9.3-94 (8.0) S C To perform a Hessenberg reduction on the scaled e EIGENP
characteristic matrix, [H1] . and then compute the
eigenvalues

. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function
. Identifies the type of work performed: C = computation, I/0 = input/output, M = monitor, and U = utifity
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TABLE 9.2-1.—CONTINUED

Subprogram
name

Flow-
chart

Over-

lay

Type

Prog® |Work b

Purpose

Interrelationship

Calls

Called by

HM

HMAT

HMCAL

HMELAS

HMNM

9.3-94a

9.3-87

9.3-94b

9.3-94d

9.3-94¢

(9,0)

(8,0)

(9,0

(9,0)

(9,0)

Mp M

To monitor calculation of the hinge moments

To monitor the computation of the characteristic
matrix, H1

To calculate the hinge moments for trim and
active controls

To calculate the elastic increment to the
hinge moments

To calculate the hinge moments due to
modal forces

DFMES
ETRACE
HMCAL
PAGE
STATUS

couP1
COuUP2
DMINIT
LAT1
LAT2
LONG1
LONG2

CSMAT
CTMAB
EMESGE
ETRACE
FDLOC
HMELAS
HMNM
HMRIG
PAGE
RVEC
ZERO

EMESGE
ETRACE
FETCHM
MOoP
RELES
VvIP
VIPA

CMAB

EMESGE
ETRACE
FETCHM

MONITR

CER

HM

HMCAL

HMCAL

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. Identifies the type of work performed: C = computation, 1/0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1.~CONTINUED

Subprogram Flow- Over- Type Purpose (nterrelationship
name chart fay | prog? {WorkP Calls | Called by
HMRIG 9.3-9%4c¢ (9,0) S C To calculate rigid body hinge moments CTMAB HMCAL
EMESGE
ETRACE
FETCHM
STOREM
ViP
VIPA
HTRANS 9.3-14 (3.0) S (o To create the thickness transformation matrices CREATE | TRANS
[TRANS ] and [AT] FDLOC
PNAME
RVEC
WHEAD
WSVEC
WVEC
INITAL 9.3-1 {0,0) S C To initialize key program variables such as options, flight | INTAL1 SDSS
parameters (g, P1, R1, 01, ¢, etc.), matrix sizes, etc. INTAL2
INTAL3
INTALY 9.3-1 (0,0 C To initialize key program variables —_ INITAL
INTAL2 9,341 (0,0) Cc To initialize key program variables —_—— INITAL
INTAL3 9.3-1 (0,0} C To initialize key program variables — INITAL
INTDW 9.3-44 (6,4) MP M To monitor the integrated downwash matrix module DMAT STACON
RISC
JIOUNTS 9.31 (0.0} S c To assign the I/0 unit numbers and to initialize matrix _ SDSS
file position indicators
LAT1 9.3-80 (8,0) S C To develop the characteristic matrix, [H1 ], fora CINVER HMAT
static-elastic model in antisymmetric motion CMAB
CMFIND
DMADD
RHEAD
RVEC
SEC

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. Identifies the type of work performed: C = computation, I/0O = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram Flow- Over- Type Purpose Interrelationship
name chart lay | prog? [WorkP Calls | Called by
MATCAT 9.3-5 (1,2) S 1/0 To process the aerodynamic and structural matrix ENFILE TAPEIN
catalogs {first file on AICTAP and SICTP3 magnetic PAGE
tapes
MATPRT 9.3-4 (L0 110 To process the matrix print list of the card input data PAGE CARDIN
MATTAP 9.3-4 (1,1) /0 To process the list of matrices to be put onto SDSSTP PAGE CARDIN
in addition to standard matrices
GS J GA _
MGW 9.3-32 (6,0) S C To calculate the {M and lM matrices CMAB FT
CSMA SMAT
FETCHM
MONITR 9.3-2 (0,0 S M To monitor problem execution by directing the data BASIC SDSS
case to the appropriate modules CER
DUAL
ENGINE
GUST
HM
POST
PREPAR
STACON
STATUS
TRANS
MSIZES 9.3-95 {7.00 S 1/0 To print information concerning the matrix sizes used PAGE POST
C in the SD&SS program

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function
b. Identifies the type of work performed: C = computation, 1/0 = input/output, M = monitor, and U = utility
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TABLE 8.2-1.—CONTINUED

Subprogram
name

Flow-
chart

Over-

lay

Type

Prog?

Workb

Purpose

Interrelationship

Calls

Called by

PACS

PCSDER

PDATA

PDER

PELOAD

9.3-84

9.3-84d

9.3-95

9.3-69

9.3-82

(6,10

{6,10)

(9,0}

{6,8)

(6,9

MP

M

1/0

1/0

1/0

/0

To monitor execution of the active controls module

To print the derivatives due to active controls

To collect and output (on magnetic tape) data
required by the TH program

To compute and print the dynamic stability derivatives

To compute the elastic increment dynamic structural
load matrices for SLOADS program

ABA9
FDS
FODS
PCSDER
Qabs

AUTOSV
CMAB
DER
PAGE
STOREM

CREATE
LOCATE
PAGE

AUTOSV
CPRINT
FDLOC
PAGE
SDM
STABIT
ZERO

Mop
PAGE
RELES

STACON

PACS

POST

PERT3

PERT4

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function
b. ldentifies the type of work performed: C = computation, I:0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram Flow- Over- Type Purpose Interrelationship
name chart lay  ['prog? [workP Calls | Called by
PREPAR 9.3-3 (1,0 MP M To monitor the processing of all incoming data {cards BLDTAB MONITR
and magnetic tape) CARDIN
DMPTAB
FDATA
TAPEIN
UREWND
PRES 9.3-53 {6,3) S M To monitor the steady pressure distribution calculations CREATE SHAPE
LOCATE
| PAGE
SBPRES
l TBPRES
PSIC 9.3-71 (6.8) s i10 | Tooutput [k,S'AJ and [m.!S‘A] matrices needed for TH | FETCHM | PERT3
on the SDSSTP STOREM
PTRANS 9.3-13 (3.0 S | € To create the pressure distribution transformation matrix | STOREM TRANS
{TAPI
Qbs 9.3-84b {6,10) S [ To compute the generalized aerodynamic forces CALVEC PACS
| due to active controls ZERO
! 5. auscs
RAIC 9.3-22 (6,1} S { C To reduce the steady AIC matrices [LSC ) [ AT CREATE | DONE
: g LSCA] * | FDLOC
| an PNAME
RVEC
WHEAD
WVEC
RCCAL b (0,0} S u To check a block of logic and determine if computations —_— DFP
are necessary durung a recycle case SMAT
STACON
TRIM ~
|
"

a. \dentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. |dentifies the type of work performed: C = computation, I/O = input/output, M = monitor, and U = utility
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TABLE 9.2-1.—CONTINUED

Subprogram
name

Flow-

chart

Over-

lay

Type

Prog® WorkP

Purpose

Interrelationship

Calls

Called by

SMAT

SPECS

SPEED

STABIT

STACON

9.3-38

9.34

9.3-51

9.3-70

9.3-20

(6,3}

(1.1

(6.5)

(6.8)

(6,0)

S C

S t/0

S 1/0

Mp M

To compute the intial symmetric and antisymmetric shape
matrices

To process the genera!l problem specifications of the card

input data

To compute and print the speed derivatives

To transform the dynamic (perturbation) stability
forces to derivatives

To monitor the stability and control module

MGW
MOP
PURGE
IRCCAL

RELES
TOREM

ATMO62
ENFILE
LOCATE
PAGE
CMAB
DER
FETCHM
MOP
PAGE
RELES
DER
ZERO

DMPTAB
DONE
INTDW
PAGE
PERT1
PERT2
PERT3
PERT4
PACS
RCCAL
SDsP
SHAPE
STATUS
TRIM
UREWND
ZERO

SHAPE

CARDIN

SDSP

PDER

MONITR

a. Identifies the type of subprogram: MP = main program, S = subroutine, and F = function
b. tdentifies the type of work performed: C = computation, /0 = input/output, M = monitor, and U = utility
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TABLE 9.2-1-CONTINUED

. Subprogram Flow- Over- Type Interrelationship
name chart lay a b Purpose
Prog® |Work Calls | Called by
AUTOSV
STADER 9.3-49 {6,5) S 1/0 To compute and print the static stability derivatives CMAB SDSP
C DER
FETCHM
EFDLOC
PAGE
RVEC
vip
STAPAR 9.3-52 (6,5) S /O To compute and print the stability parameters (static PAGE SDSP
Cc margin, neutral point, etc.)
STFTAB | — (5,00 s c To compute §ACP, f4ACRS, Jacegt — CPTRAN
arrays with the input data
SUM -_ ' (1,2) S U To sum the elements of an array —_— RGD
SUMARY 9.3-95 (9,0 C 1/0 To print a summary of data for the present cycle DATE POST
TA 9.3-28 (6,2) | S C To compute antisymmetric trim matrices CREATE | TRIM
FDLOC
MOP
PNAME
RELES
RVEC
WHEAD
WVEC
TAPEIN 9.3 (1,2) MP M To monitor the processing of the input magnetic tape MATCAT | PREPAR
] data PGD
RGD
TBPRES 9.3-53 (6,3) S 1/0 To compute, print, and punch the steady pressure FDLOC PRES
C distributions on Thin Bodies FETCHM
PAGE
ZEROQO
TDATA 9.3-8 (2,0} S C To prepare the thrust vector date FOLOC ENGINE

a. ldentifies the type of subprogram: MP = main program, S = subroutine, and F = function

b. ldentifies the type of work performed: C = computation, |/0 = input/output, M = monitor, and U = utility




Overlay (1.0)
Program PREPAR
(See flowchart 9.3-3)

Overlay (2,0)
Program ENGINE
{See flowchart 9.3-7)

Desired

Subroutine MONITR

< Start )

—

( SD&SS

vy

data deck

\ Process input data

pecial (AP
calculation
only

Propulsion

Not desired

Off

® Echo of
data deck

e Summary of

input data

system

Calculate engine
transformation matrices

FLOWCHART 9.3-2.— SD&SS CONTROL ROUTINE
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Overlay (3.0}
Program TRANS
(See flowchart 9.3-10)

Overlay (4.0)
Program DUAL
{See flowchart 9.3-16)

Overlay (5.0)
Program BASIC
(See flowchart 9.3-19)

Overlay (6.0)
Program STACON
(See flowchart 9.3-20)

MONITR {(Cont.)

()

Calculate aerodynamic
transformation matrices

Pu—

Calculate force and control
surface transformation matrices

_——

Calculate incidence
matrices

|

Calculate stability and
control results

e Trim para-
meters

e Deformed
shape

e Steady and
unsteady
pressure dis-
tributions

e Static and
dynamic
derivatives

< ‘ ® Static para-

® Speed
derivatives

meters

FLOWCHART 9.3-2—-CONTINUED

e Control

Deformed
shape

> ® Pressure
distribution

9-42 (4/1/76) DYLOFLX MOD



MONITR (Cont.)

Gust
disturb-
ance

Overlay (7.0)
Program GUST

Calculate gust matrices

(See flowchart 9.3-85)

Overlay (8.0)
Program CER
(See flowchart 9.3-86)

Overlay (9,0)
program HINGE
(see flowchart 9.3-94a)

Overlay (10,0)
Program POST
(See flowchart 9.3-87)

Not
desired

CER

analysis

Root characteristic

equation CER analysis

Hinge Not desired

moments

Hinge moments
due to trim

and active
control

Desired

Hinge moment module

Y Conclude processing 2 .

e Catalog of
SDSSTP tape

e Matrix
sizes

® Requested
matrices

® Summary of
SD&SS results

Recycle
for next
case

Return

FLOWCHART 9.3-2.—CONCLUDED
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Subroutine DTRST

Subroutine DGYRO

Subroutine DTCS

Subroutine DSTAB

CARDIN (Cont.)

)

Process thrust vector
data

Thrust vec-
tor data

Summary of

thrust vec-
y

Gyroscopic
data

Process gyroscopic data

[T I

Symmary of

gyroscopic
y

( Trim control

surface
Process trim control data

surface data

L

Summary of
trim control
surface

data

( Stability

Process stability data data

FLOWCHART 9.3-4. —CONTINUED

[T 11

Summary of

stability
data
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CARDIN (Cont.)

/"Active control |
surface data
based on

page 9.17

Subroutine DACS Process active
control surface data

b active control

'

Subroutine DWT Process wind tunnel data

Summary of

M

Wind tunnel

data
Summary of
wind tunnel

‘

| data
Subroutine DPERT Process perturbation data Summary of

| data
Subroutine DDYN Process dynamic analysis data
Summary of
dynamic

v

Process exterior downwash

matrices?

n vy b {vpt)

. S A

Subroutine DEXDW » {wS) o ek

3 {voSh 8 {vst)

s {usS) 9 {vs)

5 {ugth

(" Perturbation

data

(" Dynamic

analysis

/" Exterior

downwash
data

Summary of
exterior
downwash

AThe exterior downwash matrices {{} } described in section 3.4.14 of volume I, are
incorporated into the equations of volume I by replacing the matrix products {Apg|
{wi} by the sum of the matrix products [Apg| {¥;}+ [LSC] {y;} where {v;}is
any one of the column matrices appearing in equation (3.5-45) of volune L.

FLOWCHART 9.3-4.—CONTINUED
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CARDIN (Cont.)

Subroutine DSTRU Process structural data

Structural

data

Process special SDSS
execution data

v

Summary of
structural

Special SDSS

execution data

Process external pressure
distributions
Al

face SUSace St o
)ACPQ f‘ ’A(,Pa }ﬂlld lACPB j

Subroutine DPRESS

Summary

of special

SDSS execution
data

( External
pressure
| data

Process names of matrices user
selects for output on SDSSTP

|

Subroutine MATTAP

Summary of
external

pressure
data

Output |

matrix
naies

Subroutine DAREA Process area ratio data

FLOWCHART 9.3-4.—CONCLUDED

Names of
matrices

output on
SDSSTP

Area ratio
data

Summary of
area ratio
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Overlay (4,0)
Main Program DUAL

Create aerodynamic
force transformation
Subroutine FORCE matrices

(See flowchart 9.3-17) [T s] ['r A]
TF ' U'TF I

frerJana ]

'

Subroutine CONTRL 511;?32:1 then:;ti;rq control
(See flowchart 9. 3-18) ce rices

. S| ¥, A ¥ A
5%} [%8,*) ana’s, %)
Create the active

control incidence
matrices

Subroutine ARBCON
- A
w&cls} and (wcScl ]

(See flowchart 9.3-18a)

FLOWCHART 9.3-16.—-FORCE AND CONTROL SURFACE MATRICES
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Subroutine ARBCON

active control No

symmetrically
deflected ?

Subroutine CONSUR Create {Wé S}
Ci

active contro}l No

antisymmetrically
deflected ?

Subroutine CONSUR Create {véci }

FLOWCHART 9.3-18a.—ACTIVE CONTROL INCIDENCE MATRICES
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Subroutine BDATA data nceded by the

Subroutine BPSI —

[ e

Overlay (5,0}
Main Program BASIC

Prepare geometric
flow incidence matrices

———— e — *_. _________

Create

: {%S}and '{f’os}‘
v

Input or create

{“'c S| and {d* S}

IN IN
Create y-coordinate matrix
Ye which is an array of

y-coordinates of the
centroids of Slender Body
segments and Thin Body
panels

Both
symmetric

(reference and
perturbation)

Either or both
antisymmetric

Create

£ orfet

e e e e ———————

FLOWCHART 9.3-19.—FLOW INCIDENCE MATRICES
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Overlay (6,0)
Main Program STACON

oD
v

Initialize stability and control
module labeled common blocks
and set aerodynamic c.g. forces

to zero
l AICTAP
Overlay (6,1)

Program DONE Calculate static forces
{See flowchart 9.3-21)

(APT)

Special
calculation
only

Desired

Not desired

Overlay (6.2)
Program TRIM _— .
(See flowchart 9.3-25) Trim solution

Trim parameters]
@y, 01.Ty. bey,

81. 6aland 5rq

airplane
trim

FLOWCHART 9.3-20.—STABILITY AND CONTROL CALCULATIONS
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Overlay (6,8)
Program PERT3
(See flowchart 9.3-68)

Overlay (6.9)
Program PERT4
{See flowchart 9.3-78)

Overlay (6,10)
program PACS
(See flowchart 9.3-84)

STACON {Cont.)

)

Calculate dynamic derivatives

0

Dynamic stability
desivatives

\ 4 @
Calculate dynamic loads Q

e Control eflect-
iveness

o Modal forces
due to con

Not

Active controls module

FLOWCHART 9.3-20.—-CONCLUDED
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Overlay (6,1)
Main Program DONE

Subroutine RAIC
(See flowchart 9. 3-22)

Reduce the steady aero-
dynamic matrices

Special (APT) Desired

calculation
only

Not desired

Subroutine DS
(See flowchart 9. 3-23)

Calculate the symmetric AICTAP

static force matrices

Subroutine DA
(See flowchart 9. 3-24)

SICTP3

Both
symmetric

Motion
(reference

and
perturbation)

Either or both
antisymmetric

Calculate the antisymmetric SICTP3

static force matrices

[N

FLOWCHART 9.3-21.—STATIC FORCES
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Subroutine RAIC

Reduce

[*re] = [Lsc]

Speed

derivatives

Reduce

S S

Motion
(reference and
perturbation)

AICTAP
spssTp!
Not
desired
Desired
AICTAP
oM ]
Both
Symmetric
Either or bhoth
antisymmetric
AICTAP

Reduce

[APBA] <« [Lsc”

]

IThese matrices are stored on SDSSTP when SD&SS is executed to

calculate only the (APT) matrices

FLOWCHART 9.3-22.—REDUCTION OF THE STEADY AIC MATRICES
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Overlay (6,10)
Main Program PACS

L Start )
4

Subroutine FDS Calculate the generalized
(See flowchart 9.3-84a) acrodynamic modal forces
due to active controls

Rigid or
Static-Elastic

Airplane
elasticity

Residual-Elastic or
Ttuncated Modes

Calculate the aerodynamic
Subroutine QDS modal forces due to active
(See flowchard 9.3-84b) controls
Subroutine FODS Include user specified emperical
(See flowchart 9.3-84C) data in cg forces

‘ Active control

Subroutine PCSDER Print active control derivatives
(Sce flowchart 9.3-84d) derivatives

y

Output active control
forces

Subroutine ASA9
(See flowchart 9.3-84e)

¥
( Retu )

FLOWCHART 9.3-84.—ACTIVE CONTROLS MODULE
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Subroutine FDS

Set force vectors
toizero

Fgr each symmetrically deflected control, calculate the rigid force
vector

Sy =3 S v S
{F6c§ }R ql([PEPTBJ{‘YGCi }+[PERT9]{W6Ci b

For each antisymmetrically deflected control,calculate the rigid
force vector '

A - [] A
{F6C11\ o ™ QJ([PERTlZ]{\yéciA}+[PERT13]{‘¥6Ci 1

1f unsteady aerodynamic fcrces are wanted,calculate “he unsteady
rigid force vectors

. <3 - S
{FGC? }R = ql[GGBR ]{wscis}

A

N S A
(Fgch' g = 8,[80g5 145 )

FLOWCHART 9.3-84a.—AERODYNAMIC CG FORCES DUE TO ACTIVE CONTROLS
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FDS (Cont.)

Rigid or

Truncated lodes »@

Static-Elastic or
Residual-Elastic

Airplane
elasticity

If Static-Elastic:

For each symmetrically deflected control, calculate the
elastic increment force vector

S

Sy .= S S Sarur
{AF6C§ }E ql([GeE J{wdc1 }*[GWE]{W6C1 h

For each antisymmetrically deflected control, calculate
the elastic increment force vector

S N A Avarg. Pyrgr A
{“Fccf Y=g ([6g ]{vdci MGy Jw(sci })

If unsteady aerodynamic forces are wanted, calculate
the unsteady elastic increment force vectors

Sy o = S S y
{AFGE? } = ql[GGOE ]{WGC1 }

oM L S S
{AFGC? } qIEGGBE ]{wéc1 }

FLOWCHART 9.3-84a.—CONTINUED
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FDS (Cont.)

If Residual-Elastic:

For each svimetrically deflected control, calculate the elastic
increment force vector

3

S - S S S
{AF. S®} = q {[G Hy }+[G Iy )
6c1 1 ReE 6c1 RWE 6ci

For each antisymmetrically deflected control, calcuiate the
elastic increment force vector

A - A A A A
{AF; A"} = (G Hy H(G Iy
Gci q!( RBE 6c1 RWE { Gci H

If unsteady aerodynamic forces are wanted, calculate the unsteady
elastic increment force vector

S

. 55) - S
BFges™ = 3,6y g, %)

8E

A - A A

{aF; A"} = g [6G Hy }
8c 15O ey

_<:E:)

Return

FLOWCHART 9.3-84a.—CONCL UDED
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Subroutine QDS

Set foree vectors
to zero

'

For cach symmetrically detlected control, calculate the rigid forcee vector
{QéciSS}R =q (IPERTI10] Wacis }+ [PERTT1]{ w5ci5})

For ecach antisymmetrically deflected control, calculate the rigid force vector
{Qacif\A} R =3 (IPERT141{ y5. A} + [PERTIS]{ y5. A))

It unsteady aerodynamic forces are wanted. calculate the unsteady rigid torce
vectors

{Qéciss} R =1 [8Hp 5] {¥s.>)
{QéciAA} R =) [HprA{ ‘l’aciA’

FLOWCHART 9.3-84b.—GENERALIZED AERODYNAMIC MODAL FORCES DUE TO
ACTIVE CONTROLS
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QDS (Cont.)

If Residual-Elastic:
For cach symmetrically deflected control. calculate the clastic increment
force vector

{AQSC;SS } =a| ([“RGES]{ w&cis} + [HRwES]{w&ICiS })

For cach antisymmetrically deflected control, calculate the clastic
increment foree vector

{ageat}=a) ([HRy, AHvse )+ (iR A HYs M)

I unsteady acrodynamic forces are wanted. calculate the unsteady elastic
increment foree vector

{a0s.s% }=a) [oHg, SHHvs.,S )
I l

AQ§.AA L= A A
{AQbcar)=a) [oHg, A vsc P

FLOWCHART 9.3-84b.—CONCLUDED
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Subroutine FODS

Set empirical rigid force
vectcrs to zero

I

For each symmetrically deflected control

S _ S
{ch? }0 - {Féc? )R
) S = . S
(Fges%hg = (F5 S

and for each antisymmetrically deflected contro]l
A, _ A
Fsch 3o = [Fch g

A A
(Pt = (5™

where the forces on the right hand side are
based on linearized theory (calculated in sub-
routine FDS) and forces on the left hand side
are the vectors in which the user may insert

empirical values.

FLOWCHART 9.3-84c.—INCLUSION OF EMPIRICAL DA TA IN RIGID CONTROL FORCES
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LT g

Subroutine SDM

FODS (Cont.)

Read user specified
options, Ax/C, etc

Not input

Calculate empiricaliiranéformation matrices (transforms nondim-
ensional stability axis data to dimensional body axis data and
transforms empirical reference point to cg of flight condition)

rsincxl -cosa, O [ 1 0 1
S - .
[S0°] = §,S,, fcosoy -sina; 0 . 0 ! 0
0 0 ¢ ax ax
] c 11 cosal = sina, Od
1 o o[ o o ]
A = . Ax .
(SD"]1= q,54 | 0 b cosey-b sing, g sina, 1
. Ax
| 0 b sina; b COSaj | 75 cosa; O 1

FLOWCHART 9.3-84c.—CONTINUED
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FODS (Cont.)

Calculate the following force vectors if user
inputs the derivatives . |
-

L. S
(Sci

S, _ S C
F = 4
{ <sc1§ }o [SD7] DGC? y

Sy S
{Féc? }0— N

A ¢
(Fgeshy = (sofy § e, s

A A
{F, A"} = [SD"] JQre . A
5¢i o ) ey

FLOWCHART 9.3-84c.—CONTINUED
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FODS (Cont.)

Not input

O

FLOWCHART 9.3-84¢c.—CONCLUDED
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Subroutine PCSDER

Subroutine DER Calcylate [DER®] - and
(See flowchart 12.3-55) | [per? omey
a=a
1

Any

symmetric
ontrols?

= S S
y =
(DER ]d=al{FGC? }R

S
6c? }R

s

1

s = (DERST  faF
- o=0

1 1
s

;

i JAE
\

D. A § = S S
sf 7 (DRI, (Fe )y

FLOWCHART 9.3-84d.—ACTIVE CONTROL DERIVATIVES
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(4

PCSDER (Cont.

Not desired

Desired

Cméc?JAE

S
1
sV = 2Ypgg® 5
G T TR e, FacShy
S
1

p S
1F6CS }O

s
1

s § - 2Y00eRST
i ¢ aza, i
s

1

a=al

3 Sy 3 S
) %y Z1[DER"] {AFSC? Ye

Any

No

antisymretric
cortror s

FLOWCHART 9.3-84d.—CONTINUED
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PCSDER (Cont.)

Cy a]
6ci
C A A
Zécl? ( [DER JG-UI{F(SC? }R
C
n. A
GCiJQ
-
C\((5 A
Ci
C A A
2 =
5c!1§ y= [DER ]a-al{FSc? Yo
C
nécA
9 1 J 0
(¢ b
YA
éci
C - A A
4 ot 1OER" 1o (AP A
C
néce
L 1A
C -y
Yéc?
C _ A A
Qéc? p = [OER ]a-al{Féc? }O
C
ndcs
'IJ O

Not desired @

FLOWCHART 9.3-84d.—CONTINUED
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PCSDER (Cont.)

A
{F <A
ul 6ci

A
1

- 2U A
'? 5IDERTT . I
A
1

A

1

A =_2_!_J_1 A . A
g = “5t(DER ]a=a1{F6c? 1y
A

1

. ah

AT
SE1LDER ]u-afAFéci e

’_-—-A—_ﬁr—.—_—ﬂ
o [
~ <
One
[g)
Ll N =
i

Any

symmetric
ontrols?

Symmetric
active control

derivatives

Print symmetric
ctive control
derivatives

FLOWCHART 9.3-84d.—~CONTINUED
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PCSDER (Cont.)

s Antisymetric
active control
derivatives

Print antisymmetric
active control
derivatives

Rigid or
Static-Elastic

irptané

elasticity

Residual-Elastic or
Truncated Modes

Any

Nc

()

symmetric
controls?

Non-dimensionalize the symmetric

generalized forces due to active
controls and print them

L

alized forces

on-dimensional
ymmetric gener-

FLOWCHART 93-84d.—CONTINUED
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PCSDER (Cont.)

Any

No

ntisymmetri
ontrols?

Non-dimensionalize the antisymmetric

generalized forces due to active

controls and print them

| A 1 2U A
A"], —— o = «A

qlsw [Qéci ] qlsw t [Qéci ]

Non-dimensional
ntisymmetric
eneralized

orces

FLOWCHART 9.3-84d.—CONCLUDED
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Subroutine ASA9

Store names of the active
control surfaces on

SDSSTP

v

s S
L st
8* = Al A
[chs ]:[FSCA ]
where
Sy . Sy wine &S toit s S
[Fac>™d = Ll g agr (AR 3 g gme e (FcSTgH1aFg ST
A - A l...l A
[chs 1= [{F6C§ ]0: :{Fﬁci }0]
n = number of symmetrically deflected
controls
S S, 1 ! S
= '.'.
[Fch™3 = LLFs A3 eee 1Fg A)g)
A _ A A, Vo A A
[FécA 1= [{Fsce }0+{AF6CT }E: :{Fécﬁ }0+{AFGCQ }E]
m = number of antisymmetrically deflected
controls

FLOWCHART 9.3-84e.—FORCES DUE TO ACT/IVE CONTROLS
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Lo

v,

A8A9 (Cont.)

Rigid or
Truncated Modes

Static-Elastic or
Residual-Elastic

S ]
) [éfqgéhlgg[ 0 ]‘
8' |t o 1 inF, AM
[ag Yo

s s, 1 | S
[ 3 LR N ] '
[aFgc> Jg = LibFgcS }E= :{AFacﬁ bed

n = number of symmetrically
deflected controls

[aF, AM. = [1aF. APy beeel(aF. AP ]
§¢ E ac; E; ! Gcm E
m = number of antisymmetrically
deflected controls

Rigid or
Static-Elastic

‘Residual-Elastic
or Truncated Modes

FLOWCHART 9.3-84e. —CON TINUED
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A8A9 (Cont.)

[QscsS1 | 1 0 ]

[38] T e e e i v w— v —

[ 0 1] st
where

[@55%] =[{Qsc55 R * {8Q5$7) g E - ;' {Q5cS%) R * {AQ&:ES}]

n = number of symmetrically deflected
controls

[QacAA] = [{Qacf‘A IR+ {AQacf‘A}E ; - E {Qacrf?f‘} R* {AQGCQA}E]

m = number of antisymmetrically deflected controls

Unsteady
aerodynamics

©
Not included @

Included

FLOWCHART 8.3-84e.—CONTINUED
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,
e

A8A9 (Cont.)

(Fs SS111 o0 1
{Agl = "——-——!-—-———A-
[ 0 )1i[F;.Ah)

where
| ]
[F5 851= [{F5 $%)o+ (AF5 $% e -"1{Fs 5o +{AF5 SO))

n = number of symmetrically deflected
controls

BN _
(F5 A% = ({5 pAlo+{aFs Ay -t {F5 AR+ {aF5 (AALE]

m = number of antisymmetrically deflected
controls

Rigid or
truncated modes

Airplane
elasticity

Static-elastic or
residual-elastic

| |
[{AF5 $3)p] - 1{ AF5 S5))

n = number of symmetrically
deflected controls

>
&
-
(]
(7))
m
I

| 1
[AF5 (AME = [{AF; AR 11 { AF; AfYg]

m = number of antisymmetrically
deflected controls

FLOWCHART 9.3-84e.—CONTINUED
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A8A9 (Cont.)

where
. = . . b oooto: <S - S
Q5 51 = 105 $Plr+ {805 e i 105 SPIR+{8Q5 $°) )
n = number of symmetrically deflected
controls
. ' . | | . .
(Q5 AM = 1{Q5 AM R+ (8Q5 A)EE - 1{05 AR R+ {805 ARE]
m = number of antisymmetrically deflected
controls

O

FLOWCHART 9.3-84e.—-CONCLUDED
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g

Overlay (9,0)
Main Program HM

Subrout ine HMCAL
(See flowchart 9.3-94b)

Calculate hinge moments

Return

FLOWCHART 9.3-94a.—HINGE MOMENT MODULE
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Yes -~ Any trim

Subroutine HMCAL

'

\\\<Efii:i?ls
?

Set control surface
parameter:

KONTRL = 1

Any active
controls

v

Set control surface

Hinge moment elasticity
parameter, LASTC, set
equal to 1, if Rigid
analysis or 2, if Static-
Elastic analysis

parameter:
KONTRL & 2

v

Hinge moment elasticity

parameter, LASTC, set
equal to airplane elas-
ticity option (1, if
Rigid; 2, if Static-
Elastic; 3, if Residual-

cated modes)

Elastic; or 4, if Trun-
()

Locate and read trim
(KONTRL = 1) or active
(KONTRL = 2) control
surface input data

v

arm

Locate and read moment

control

data, dc, for

FLOWCHART 9.3-94b.—HINGE MOMENT CALCULATIONS
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Determine which
moments are to be
calculated based on
user input options

~“Symmetri
inge moment

Not desired

symmetric
hinge

Set symmetry parameter:
KMOT =1

Set symmetry parameter:

o e— KMOT & 0

FLOWCHART 9.3-94b.—CONTINUED
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HMCAL (Cont))

Calculate [d_~]

and store in=core

Calculate [dcs]
and store in-core

Sq_ S
(Mg=1=[a_ 1AL,
Sa. S
[Mw ;—[dc ;[AFw
LM "1=0d _"10 A

53
5]

re
Resultant matrices

are stored in-core

Sy

Al A A
[Me ]-[dc ][AFe ]
A A A.
(M, "1=0d "10Ag, "
Al . A A
[6Mg"1=[a "1L6AL,"]

Resultant matrices
are stored in-core

Subroutine HMRIG
{See flowchart 9,3-94c)

e

Calculate rigid
hinge moments,HMR

FLOWCHART 9.3-94b.—CONTINUED
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N
e,

O]

T e S y
IR "

HMCAL (Cont.)

inge moment

elasticit
Static-Elastic or
Truncated Modes
(LASTC = 2 or 4)

g S ranSq- S AL A ~AL -1 A
LNehJ de J[AD1] [AFB] LNBEJ de J[ADl] [AFe]
S S g N Azlg Aranh -1 A
EJ Ld, J[AD 17 [Aw] At ”’EJ Ld " 10aDy] l[ Apy]
LongS1=td S I0aBTT [dA 2 Long®1=ta_PIcab?T rea f
E
Resu[-i'rant matrices are Resultant matrices are
stored in-core stored in-cope
STs ET* g1 -y 7\ ~A 7T A
LNGE_J Ld, 1080317 A" LNGEJ-LdC JLADRY™ [AL,™
A ~A -1 A
d AD =
J la SiransSy [AFﬂ LN, Jed sTaBRI7 A M
dee s=ta_SiranSi r6a.5] Loy A izla PIraBRT Tsa 2]
ResuEltant matr1ce= are Resultant matrices are
stored in- core
|

FLOWCHART 9.3-94b.—~CONTINUED
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HMCAL (Cont.)

Subroutine HMELAS
(See flowchart 9.3-94d)

Calculate elastic incre-
ment hinge moments, AHME

Desired

Calculate hinge moments
due to modes

Symmetric
B

Compute total hinge moments Compute total hinge moments
and hinge moment derivatives and hinge moment derivatives
HMD o HMD  + AHMD HMS‘ = mh o+ amd
R E BR 6E
. S C, = = 1 HMQ
Cho T o HMy BR qlSccC R
R ql CCC R 1
. C A
1 S b ——=—— AHM
c, = HM B s p
h = sE 9,7%c%¢ E
0 £ 4cCe OE :
- c, =¢C +C
Cho ChO +Cho h hB hB
R UAE A AR 4F
HUO = HMS o+ HMS fllp = HMp —+ HMp
o E R E
1 2u 1
TS sz B . T Te o) am
ap g, S.c. oap R 9,%c% R

FLOWCHART 9.3-94b.—CONTINUED
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T

SRR

£

i B

HMCAL (Cont.)

Ch = l_ HMS
e 9,5:% E
Ch o - Cha * Cha
@ R AE
HMG = HMQS + AHM S
R CE
2U, ]
C, . = —(——= YAHM S
aq e qlSccC R
2U
- 1 1
Ch, = — (= = )AHMQ
qAE ¢ q1 c E
Con = Cpn * Cpa
q qr EYNS
S S S
HMg ® = HMg . ~* AHMBci
1 lR E
C S 1
h = = S
Yol g r M
R d19.,C4 6ci
R
1
C = — S
hGC -C—l-lsc-c—c HM6C1
AE E
S S
C = C + C
h&ci hdc héc.
R AE
S _ - S
HM_ = HM S5 + AHM
R >
¢, = Ui(—3—) HM
'y s ¢ UR
R q c c
_ 1
Chn Uy(—"—)uM 5
AE qLSccc

(s}
2U
c, = -1 amd
PAE b qlsccc L
Ch; " Chy * Ch;
R AE
HMQ = HM, Ay AHMRA
R E
2U
_ 1 1
Ch; = = -~ YHM
R q1 C Cs
2U
Cppn = —El( L )AHHRA
r q s.c E
AE q1 c ¢
Cho © Ch; +'Ch;
t R AE
A A A
HM, = HMgC HM .,
1 lR lE
c, B-_—L py B
Nse. Qs c ey
lR i1 C C E
A
C = —— AHM
h6c. ql (—C GC-LE
1AE
Cy Ao “h Aoy %y A
sc. Sc. §c
1R AE
HM% = HMQA + AHMQA
R E
yyu? 1
Chp = — ()M
BR b qlsccC R
4yl 1
Ch" o 1( ) HM\-/
> P S
BAE b qIScCc E
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HMCAL (Cont.)

]
* Cha hg T “ng T Ong
UAE R AE
+ HM.S HM'E; - HM}5A + HMI;,A
E R E
yy?
- sl_ yiiM, > Cpp = —H—mmp?
c R P
q, c"a PR b qlch R
Lu?
(—2—)mm. Chp = —H——=—anmp?
qlSCcc PAE b qlSccP E
¥ Ch/: Ch/; = Ch’" + Ch,:
AE P PR PAE
S A A .. A
+ AHMe . = » + HMe.
Qp Tk m:RR MRE
1 ) HM'S C e
= Q s T 5 )
0152, R R qIS <. {MRR
2
1 S Uy A
) AHMQ ChA = ) .
< L 2 -
QS_e, b rye PP oqSe Re
Chh Ch'-‘ = Ch + Chc
AR r r
+AHMs - . A = [ A H A
S, Mg~ = Mg, a B
l'E 1 lR lE
A 1 A
S = .
HMg Ch{s o A
i Ci qIS C 1
cc R R cc R
S A 1 A
s e T,  Tsa. e
ce i q, ce E
S A A
" ng Cha TGyt Gy
5 by 6c;
AE R AE

FLOWCHART 9.3-94b.—~CONTINUED
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e ]

Not desired

oments due
to modes

Subroutine HMNM :
Calculate hinge moment$ due
to modal deflections

(See flowchart 9,3-94e)

FLOWCHART 9.3-94b.—CONTINUED
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HMCAL (Cont.)

S S . S A A A
= +
o = Cng ¥ O N
u1 1 1 Ll1 u1 u1
R AE R AE
<
HM.O = M. © + AHM. © EURAII VLI VIR
u1 u1 dl ul ul ul -\
R E R E
G O iy G, M = g
a, qISCcC R u, qlSCcc R
R R
(94
u, qQ.5 ¢ 1 u, q.S ¢ 1
AE 1¢cc E AE 1'c¢c E
S _ S S A A A
C = + C o +
ALY Gy G " G
1
R AE 'R 'AE
Print HM, HM., HM HM 5 , HM
C. 2 C b b b]
R Dap “n ChR ChAE o

due to modes
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5 HMCAL (Cont.)
T

|

4

3

e
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Subroutine HMRIG

Retrieve incidence
vectors and store
in-core

v

Calculate requested rigid hinge moments from the following list:

Antisymmetric M

Symmetric HM
maRS= al (LMBS—, {wa} +L‘M¢/S—J {"[’a >)

s d) :
M=, (M) (g +LM,21{vg))

l'MécRS= qj (L‘MOS—] w&:iS} +L~M¢/S—J <w:5cls})

S_ - S S '
Mo "= (LMp>] {‘l’acm} LMy 21 {éo})

Mg A = 3y (LM fug) + LMy A0 g )

q '
Htp b =5 (Mg (vph + LMy As{up))

R

q '
Mg A =U"('—M0A—’{ vR) *LMy A0 {uR))

R
}MBCRA = al (l—MBA—J {wﬁciA} + I—MwA-J {‘I’c’SciA})

s 91 g
g S =g Mg (9

. s s
g S=griomy (vg)

S_ -
BMEc . = 1—5M05J{‘P5cis}

Note: I-MORS may be calculated only for

trim controls

q
. A_l A
g A = LM {ug)
s A=l gy A
bp -0, Mo - {vp}

a1
. AL A
Mg " =g, LMy "I {VR }

A A A
. A-g LeM
Mz C A LMy S {5}

thickness term No

from MM, S
"OR

Yes

M
OR

S- mORS- a; LdS 1 [T {r

‘lNT}

«

FLOWCHART 9.3-94c.—RIGID HINGE MOMENTS
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HMRIG (Cont.)

Add raw rate

term to I-MR A

A . S]
Form{F by augmenting { f.
ITR } yase g{ TR

v

A Ay g A Al ff A
Mg A= tip AeLd, _!({FR l+‘rTR )

m, Sdesired No
R

FLOWCHART 9.3-94c.—CONCLUDED
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Subroutine HMELAS

Retrieve incidence
vectors and store
in-core

v

Calculate requested clastic increment hinge moments from the following list.
If truncated modes anlaysis, only Al—MOF may be calculated.

Symmetric AHM Antisymmetric ARM
aiM, S = (LNg St {ve }riny, Si(vi)) g A =, (g AJ{‘”WLN\D-AJ{%})
APMQS-—(LN¢ _l{wQ}H_N {w'Q}) NMPEA %(LN(; AJWP}*'—N\;, J{“’P})
Amacs=<n(LNOESJ‘“M?‘*LNwESJ‘%c.-S}> N [N A RE NI
A‘Mogzal(LNaESJWoclN}‘“LNwESJ{“"O}) aMy, A =1, (LNO Afus Mg AatusA))
ot 5= z LoNg S {¥q ) AI-MVEA=?J—1|L5N0EAJ{¢/B}

At =D—'l LaNg S1{vq) Al-l\rlPEAF-S_J;IIL&NOEA_I{\Pp}

S.5 S S g

ARMg 0=, LoNg Si{vg, 3
sog - a1 LONog ™ (Va3 A}MREA=U’-L5N0’U{¢/R}

|

. S saleul: —
Note: AI-MOE may be calculated only for Al—Méc/é: q LE’NOEA—]{‘%C‘A}
trim controls

Add thickness
lerm to ArMoEs

= =2

FLOWCHART 9.3-94d.—ELASTIC INCREMENT HINGE MOMENTS
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HMELAS (Cont.)

b
i
>
3
b
L;
v; )

Add yaw rate No

term to AmRE

Truncated
Modes

Static-

Hinge
& Elastic

moment
elasticity

Residual-
Elastic

A_ o A A A (e AL, - A sAT A A
arMg A = Mg +1Ld A [aDA) {FA} +a,Ld AU BA (AC ){fTR T

| N PN
A_ A A A Ay, = A A A A
L—blAkMRE —AmRE +Ld "1 [ADR" {FR }+q,|_dC JIDR™  {AC ]{fTR}

A_- A A A
APMRE =q; Ld_"1[AC ]{rTR }

FLOWCHART 9.3-94d.—CONTINUED

9-2610 (4/1/76) DYLOFLX MOD




HMELAS (Cont.)

AMM S
uE No
desired
Truncated Static-
Modes Elastic
Residual-
Elastic

Al‘MuES=|—dCS—J([ABS]-l {FUS}+ql lBS]-I {ACSI {fTuS})

Se dS i (1anS17 g S .S
ARM, =Ld> ([aBR) {F} + q DRI

-1 [ACS] {fTuS})

arM, S=q;Ld S (acS] {rTUS \

FLOWCHART 9.3-94b.—CONCLUDED
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Subroutine HMNM

Purpose—To calculate the hinge moments due to modal forces

Perform rigid calculations involving [¢,] :

Antisyminetric

Symmetric
i MS 11eS
L, S =LMG (o5’] LM, A g =LMg A 951
) S
LeM, St =LoMg S1(0;] LM, A g =LsMg A i 10pA)

Truncated
Modes

Airplane

elasticity

Residual-
Elastic

Perform elustic increment calculations involving [¢0] :
Antisymmetric

Symmetric
- S 165 Ao A A
LAmuISJE‘LNBE 3 [0} |_AI-MuI _IE-I_NGE eg™l
S = S A = A
LoatM,, g =L6Ng S1109’] LpatM, Ag =LoNy A (0p™]

28

Perform rigid calculations involving [¢>9] :
Symmetric Antisymmetric
A, < A A
Ly W’uls—’R='—""9RS—j o8] LM, PR =LMg " (947
= S A _ A A
LJ-MUIS_}R—LcSMaRS_J (o] LiM, A =LoMg A 104']

FLOWCHART 9.3-946.—NORMAL MODES HINGE MOMENTS
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HMNM (Cont.

Truncated
Modes

Airplane

[ [} Lo ormn o1 1m o § AN

elasticity

Residual-
Elastic

Perform elastic increment calculations involving 4] :

Symmetric Antisymmelric
Sy = S A, . A A
Ly &M, 5 4 =LNg S (0] Ly M, Ay =N A logh

AL - A 1a.A
am, A =1eNy AsgA)
S, - SisS w F Ok
LA, S =LoNg i (07] '

v*

Final rigid calculations:

Symmetric Antisymmetric
S, . A= A
L}MUI_JR—qll_IMulS_JR LM, A= q LM, A
UM, S =L 1, S +q LM, S UMy AL =2 M Aeq Ly, A
up REG EM Pptag LM, T u) 5, o M T L T,
S, -M S Ay H A
U'Mul—h uIL}Mul_]R LJMul J _“I—UM"I _
Truncated
Modes
Airplane
Elasticity
Residual-
Elastic
Final elastic incremren{cr:aaulalions:ﬂ ]
Symmetric Antisymmeltric
Latm, S1=qLamm,, S Latm, A1=q L, A

-q -9
LA'.MUISJ=TIL_'A}.MUIS_J+ q L2AI*MUIS_] '—Amu|A—l=u—llLlNMu|A‘]+ q LzAlMuIA_J

S, S -9
=AM, O Ay A
LA, > ulL v, Lamm, AJ - Latm, A

FLOWCHART 9.3-946.—CONCLUDED

9-261r (4/1/76) DYLOFLX MOD



Overlay (10,0)
Main Program POST

Subroutine PDATA Store miscelianeous
SDLSS variables on
(SDSST P) output tape
Case identification
User identification
Elastic option
Reference motion option
Perturbation motion option
Number of symmetric normal modes
Number of antisymmetric normal modes
Moments of Inertia,

Lt IxZ' IYY' lZz SDSSTP,

Total mass, M

Total angular momentum,
hx, hy, hg

Acceleration due to gravity, g

Rolling velocity, Pl

Pitching velocity, Ql

Yawing velocity, Rl
Velocity components,

Ul‘ Vl. and W1
Pitching attitude, #
Roll angle, 01

1

Geometric units option
Dynamic pressure, ql
Total wing span, b

Mean chord, &

Wing area, Sw

Center of gravity location
Mach number, M
Elevator deflection, § e

Angle of attack, a 1

v

Subroutine SDTAPE Generate catalog of data on SDSSTP and
put user-selected matrices on SDSSTP SDESTP
Subroutine MSIZES Print matrix sizes Summary of
matrix sizes

FLOWCHART 9.3-95.—SD&SS POSTPROCESSOR
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A.11 STABILITY DATA TAPE (SDSSTP)
SDSSTP is a binary tape composed of many logical files. In general, these files consist of:

e A master catalog of the contents of SDSSTP. This catalog is always the first file on
the tape.

®  Miscellaneous data required by the TH, SLOADS, and ALOADS programs. These
data are stored in one file and consist of information such as moments of inertia,
center of gravity location, number and size of the stability derivative matrices, etc.

e Slender Body and Thin Body lifting pressure data. These data are stored in one
logical file.

e The [‘kl] and l‘ml] structural matrices. These matrices (if they exist) are copied
from SICTP3 onto SDSSTP.

e  Stability derivative matrices.

) Displacement and camber slope matrices.
e  Elastic axis load matrices (optional).

o Gust matrices (optional).

®  Any user-specified matrices. An option in the SD&SS program allows the user to
specify matrices to be stored on SDSSTP in addition to those which are normally
saved.?

Each matrix is stored as one logical file. Tables A.11-1 and A.11-1a give a complete list of
the matrices that are automatically saved (depending on options) on SDSSTP.

Only the formats of the first file (master catalog), the file containing the miscellaneous
data, and the pressure data file will be described. The remaining files on SDSSTP contain
matrices and, as such, conform to the Standard FLEXSTAB Matrix Format explained in
appendix A.1.

The first file on SDSSTP is the master catalog. It is composed of several data records.
There are two types of data records in this catalog: Matrix Records and Terminal Records. A
Matrix Record contains information pertaining to the data stored in one particular file of
SDSSTP. Thus, for each file on SDSSTP (not counting the master catalog) there is a corre-
sponding Matrix Record in the master catalog. A Terminal Record is used to signify the end of
the catalog. The formats of these two data records are shown in tables A.11-2 and A.11-3.

3Any matrix generated internally by SD&SS or input to SD&SS via AICTAP or SICTP3 may be specified
for storage on SDSSTP. See appendix B-1 for a complete list of matrices.
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TABLE A.11-1a.—CONCLUDED

FLEXSTAB
name Engineering symbol
staTic-s | [c, c, CLA  Cua L c, CLA CLA
1rigid 1elastic Urigid Uelastic Xrigid ®elastic Arigid Gelastic
incr incr incr incr
0 0 ChA ChA Cc C C (o
D D D D D DA
Usigid  Yelastic  %rigid %elastic  rigid el astic
incr incr. incr
o 0 C A C.A c c C_ A C. A
m m m m m m.
Urigia  Yelastic  %rigid  Zelastic  rigid elastic
incr incr, incr
(STATIC)—-A E: Cy Cy/\ C.A CyA . CyA o
ﬁrigid ﬁelastic Prigid Pelastic Mrigid Felastic
incr incr incr
C (o] C (o C C
2 2 A A oA A
Brigid Belastic Prigid Pelastic Mrigid Telastic
incr incr incr
C C C.A C_A C A CnA
n n n n n
Brigid Belastic Prigid Pelastic Trigid Talastic
incr incr incr ]
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. NuS Number of symmetric external structural (ESIC) degrees of freedom;

a i.e., d, and d, for cach node (the dy component is not retained)
NuA Number of antisymmetric external structural (ESIC) degrees of freedom;
a ie., dy for each node (the d, and d, components are not retained)
A
NACS Number of antisymmetric active control surfaces
A A
S
Nacs Number of symmetric active control surfaces
S S + 1
Nc 2 (NACS )

Matrix directory

Informs the user or programmer where information on the definition or formulation
of the matrices can be found, viz, equation number in volume | and flowchart
number in volume II1. The equation numbers from volume I identify the equations
where the matrices are first introduced. A complete description and definition of
the matrices usually involves the text of volume I, both preceding and following the
cited equation. The Table of Contents in volume 1 is detailed and will aid the reader
in finding related details of a specific matrix (e.g., the matrix [CPMS] of table B-1 is
defined by equation (3.4-167) in section 3.4.7.1 of volume 1; and the reader is
directed to sections 3.4.4, 3.4.5, and 3.4.6)

Some matrices appearing in table B-1 have no volume 1 equation number cited.
These matrices are defined by the equations appearing in the flowcharts and they
will be found to be solely defined in the flowcharts.

The program in which the matrix is created is also shown.

Interprogram file name

Name of the magnetic tape containing the matrix. This applies only to matrices
involved in interprogram transfer,

Printout available
Indicates whether a matrix may be printed or not.

Description
Brief comment on the nature of the matrix.
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TABLE B-1.—Continued

. Matrix Directory Inter-
FLEXSTAB |Engineering| Matrix STITY T VoToT program Printout Description
name symbol size Program fflowchary equation} .© available
“no. 0O file name
(C AA)-A M NAL g A Nab i ibili
= N ESIC A 4.2-60 NASTAP No Constrained flexibility matrix
Ila u
(C AA)=S %1 NS« w S| Esic Na® | y.2-60 NASTAP No Constrained flexibility matrix
a a
(CAL) [A;] 6x6 SDESS 9.3-74| 6.3-40 SDSSTP Yes Coefficients of steady aerodynamic c.g. forces
1 < [4
in equations of motion
(CA2) (A3 [ N SDESS 9.3-74 ] 6.3-u4 SDSSTP Yes Coefficients of unsteady aerodynamie c.g.
forces equations of motion
(CA3) [A3] 6 x N‘m SDESS 9.3-75] 6.3-48 SDSSTP Yes Coefficients of modal deflections inequations
of motion
(CAW) sl 6 x N, | sSpess | 9.3-75] 6.3-51 SDSSTP Yes Coefficients of modal velocity in equations
A of motion
(CAS) [Asl 6 x ‘HH SDESS 9.3-75| 6.3-55 SDSSTP Yes Coefficients of modal acceleration in equa-
S tions of motion
(CDY-S tco) ng x> | spess | 9.3-51| — Yes |[Intermediate matrix
(CDA)-S teoa) (oS xnd | spiss | 9.3-s2| —— —_— Yes | Intermediate matrix
A . iy s
(CDF)-A (Tyq) of = NA 1sic | 6.3-1u | w.3-198)  s1cTe) No  |Constrained flexibility matrix
(C DF)-8 ['Cdg] ni L4 Nge ISIC 6.3-14 | 4.3-196 SICTP1 No |Constrained flexibility matrix
5 A A A !
(C DG)-A [Cygd ng * Lypgy ISIC 6.3-14 | 4.3-211 SICTP2 Yes" Unconstrained flexibility matrix
ESIC 8.3-7 [ S.7-1u SICTP3 i
S
(C DG)-S (5] n: * g 1s1¢ | 6.3-1% [ 4.3-211  sicTR2 Yes® [ Uncontrained flexibility matrix
ESIC 8.3-7 §.7.1u4 SICTP3
= A A
(C DT)-A (8,0 R ISIc | 6.3-14| 4.3-209| SICTP2 Yes? |Unconstralned flexibility matrix
ESIC 8.3-7 §.7.14 SICTP3
S I
(¢ pT)-5 e, nﬁ x ¥ IsIC 6.3-16 | 4.3-209 SICTP2 Yes® |Unconstrained flexibility matrix
ESIC 8.3-7 5.7.14 SICTP3 .
C.0.6.-S °rlxc.g-‘yc.;. 1 =3 ISIC 6.3-9 2.2-6 SICTP2 Yes Center of gravity of configuration
€.0.6.-A |z 1 ESIC | 8.3-4 SICTP3
(CONTRL)-A - 3y SDESS - - SDSSTP Yes | The anntisymetric static and dynamic
control surface derivatives
(CONTRL )-8 - 3in§ SD&ss - - SDSSTP Yes The symmetric static and dynamic
control surface derivatives

2 The user may print the matrix only during execution of SDESS
Matrix is created external to FLEXSTAB when input via NASTAP
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TABLE B-1.—Continued

Matrix Directory Inter-
FLEXSTAD |Engineering| Matrix VST IIT T Yol Y Printout
. . progran Description
name symbol size Program flo:g).nrt equation file name available
(CPB)-DM [CPMBJ 3?] !.é x £§ AIC 5.3-4 3.4-227f —— Yes Slender Body source pressure coefficient
"N matrix
(CPB) -S { 5 | DAL I AIC 5.3-4 3.4-95 —_— Yes Slender Body source pressure coefficient
CPHU.U] s S matrix
(CPH)-A tepnty nxn AIC 5,34 3.4-167 ——— Yes Lifting pressure coefficent matrix
(CPM)-DM [CPHSQ o sl " xn AIC §5.3~4 3.4-232] —— Yes Lifting pressure coefficient matrix’
(CPM)-S teeu®) nxp AlC 5.3-4 3.4-167] — Yes Lifting pressure coefficient matrix
CS
(CPWC)-DM [CPHI,VI] g; x "';‘ AIC §.3-4 3.,4-226| —— Yes Pressure coefficient matrix due to constant,
. M+ oM sources on Thin Bodies
(CPWC)-S [cpﬁ HI] L % l,,i AIC 5.3-4 3.4-37 —_— Yes Pressure coefficient matrix due to constant
Ls' T sources on Thin Bodies
(CPWL)-DM ICPHI VI’ l.;. » I-I- AIC 5.3-4 3, 4=226 ———— Yes Pressure coefficient matrix due to linearly
’ mn{ varying sources on Thin Bodies
(CPWL)-S [(:P‘I"‘sI w:l !..I. x l;. AIC 5.3-4 3.4-37 — Yes Pressure coefficient matrix due to linearly
¥ 'A varying sources on Thin Bodies
(C RTHG)-A [CR ] n:" LTRS ESIC 8.3-8 6.3-43 SICTP3 Yea® Unconstrained residual flexibility matrix due
. eg s s to gyroscopic couples
(c RTHG)-S| [Cp ™) Rp ¥ Lypoy{ ESIC 8.3-8 6.3-43 SICTP3 Yes® Unconstrained residual flexibility matrix due
. eg N to gyroscopic couples
(C RTHT)-A [CR"] np * g:m ;.g-g :.3-%22 g?g;g Yes* Unconstrained residual flexibility matrix
.3- 3=
(C RTHT)-S [E"o:] np x NS I T R I s Iy Yes®  |Unconstrained residual flexibility matrix
_ 8.3~ .3-
(CSNAMES)A | ——— lx(h'ﬁé 2)] spass —_— —_— SDSSTP No The antisymmetric control surface
names
(CSNAMES)S — lx(liics SD&SS — SDSSTP No The symmetric control surface names
(C THA)-A (C’d] nAll « ¥ IS1c —_— —_— SICTP2 Yes* Constrained flexibility matrix (not currently
SICTP3 used)
(C THA)-S rc,il n': = N° IsIC —_— — g%CTPz Yes® Constrained flexibility matrix (not currently
CTP3 used)
(C THF)-A [Ceal n: x N‘: Is1C 6.3-1% | 4.3-197| SICTP1 No Constrained flexibility matrix
(C THF)-S ['Ueg] n: x N‘i ISIC 6.3-14 4,3-197( SICTPl No Constrained flexibility matrix
(C THG)-A & A1 n® x M 1s1C 6.3-14 4.3-212| SICTP2 Yes? Unconstrained flexibility matrix due to
86 ® " Lrrst ESIC 8.3-7 5.3-1 SICTP3 gyroscopic couples
(C THG)-S [Cezl ni * Legs ISIC 6.3-1% | 4,3-212] SICTP2 Yes* Unconstrained flexibility matrix due to
ESIC 8.3-7 §.3-1 SICTP3 gyroscopic couples

2 The user may print the matrix only during

execution of SDESS
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TABLE B-1.—Continued

ix Directory Inter-
FLEXSTAB {Engineering| Matrix Matr Var Printout
199 &4 1.
name symbol size Progran lrlowchar o}:at on| PTOFTAR | 4vailable Description
__no. o, file name
(SA1) [all Nyy % 6 SDESS ©9,3-76| 6.3-60 SDSSTP Yes Generalized aerodynamic modal force matrix
(SA2) {a,] Ny % 6 SDiss 9.3-76| 6.3-64- | SDSSTP Yes Generalized aerodynamic modal force matrix,
Generalized aerodynamic modal force matrix
(SA3) [aa] “NH x Nm SDESS 9.3-77] 6.3-68 SDSSTP Yes due to modal deflection
Generalized aerodynamic modal force matrix
(SAW) (a,) Ny * Mg, SDESS 9.3-77| 6.3-71 | SDSSTP Yes due to modal velocity )
Generalized aerodynamic modal force matrix
(SAS) fag) Ny * Ny | SDESS 9.3-77] 6.3-75 SDSSTP Yes due to modal acceleration
(SB) (Sgdl 1y x1 AlIC 5.3-9 1 3.4-77 No Slender Body source strength matrix
Noncircular Slender Body camber
(SBEP)-A [SBPc] nxut | sness 9.3-13 —— Yes transformation matrix ¥10t currently used)
S Noncircular Slender Body camber
(SBFP)-$ (SB}.*] nx n5 | spess 9.3-13 | e | — Yes transformation matrix (not currently used)
A Noncircular Slender Body camber
(SBEFT)-A [SB") n: x uP | spiss 9.313 | — —_— Yes transformation matrix (not currently used)
S . Noncircular Slender Body camber
(SBFT)-S [SBNJ n: = ° | spess 9.3-13 | —n Yes transformation matrix (Xot currently used)
A Unsteady gust generalized aerodynamic modal
(srpoc)-A | Lfy A3 N x o | spess | 9.3-85( —— | sosste Yes force mateix due Y incidence rate
L s s . Unsteady gust generalized aerodynamic modal
(SFPDG)~S U$ ) Nyy * ny | spiss 9.3-85| ~——— | SDSSTP Yes force matrix due Y incidence rate
A! A A Gust generalized modal force matrix
(SFPG)-A [f* ] Ny ® 7z | SDESS 9.3~85 —— | SDSSTP Yes due to incidence
g s s s Gust generalized modal force matrix
(STPG)-S [f. 1 [Ny % np | SDESS 9.3-85| ————— | SDSSTP Yes due to incidence
[ 4
S S
(SP)-S (sp°) M %1 SDESS 9.3-59 —— Yes Speed change matrix
(STATIC)-A 3x6 SD&SS SDSSTP Yes The antisymmetric static and dynamic
motion derivatives
(STATIC)-S 3x8 SD&SS SDSSTP Yes The symmetric static and dynamic
cs motion derivatives
(SWC) {syg7} 21 AIC 5.3-2 | 3.4-30 — Yes Thin Body constant source strength matrix
" Thin Body 1li 1 aryin
(swL) (sLs) t5x1 | ArC §.3-2 |3.9-30 | e Yes Strength’ matrix | Yo b ouree
-1
(TDP) [TAp] l-.r » l.r SDLSS 9.3-10 | 5.7-21 —_— No Matrix of surface area reciprocals
S ’ . . . ix & t
(TD)-DH | (TD°] nx(toe2e.| AIC §.3-% [3.4-231 | —0— Thickness incidence matrix due to
SH’“' st Yes Mach change
(TD)-S [TD*] n!(ls'ﬂ..r AIC $.3-4 |3.4-175 — Yes Thickness incidence matrix
A A A Lumped mass transformation matrix for
(T E)-A (r,3 Ny * Ngo| ISIC 6.3-8 |4.3-150 | SICTPl Yes independent elastic translation
( s s s Lumped mass transformation matrix for
T E)-S r.] Ny * Ngo| 1sIC 6.3-8 | 4.3-150 | SICTPl Yes independent elastic translation
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TABLE C.3-1-AMMP SUBPROGRAM DESCRIPTIONS

UTABUP

Labeled Available in
Name Purpose Calls common compass
AUTOSV To check the matrix or data set being generated against - /CM14/ No
the list that the user has designated to be OUTPUT onto
the program output tape.
. CKSRAT | . To return the number {not the /O unit number) in a scratch unit name. - - No
i | For example the integer 2 is returned from the name SCRATCHO?2.
CLRTAB To clear (zero) the AMMP tables and to initialize option codes used by - /MOPY/ No
routines of the AMMP and MOP packages. /MOP2/
/MOP3/
/MOP4/ ‘
/MOPS/ |
/MOPE/ !
‘ \
CREATE To assign an i/0 unit and logical file position to a matrix about to be CKSRAT /CM03/ [ No
created. OPTFIL /CMO05/ 1
PURGE /MOP1/
/MOP2/
/MOPS/
/MOPs/
DMPTAB To print a summary of the information contained in the AMMP tables. - /CM03/ No
/CM04/
/MOP1/
/MOP6/
FDLOC To find and locate a matrix. _ /CM03/ No
/CMO5/
/MOP3/
/MOP6/
FETCHM To locate a matrix and read it into core. FIND /CM03/ No
RHEAD /CMO05/
RVEC
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TABLE C.3-1-CONTINUED

Su Labeled Available in
t:‘l;rrzgram Purpose Calls common compass
FIND To find a matrix and determine the most efficient way to assess it. CKSRAT /CMO03/ No
OPTFIL /MOP1/
/MOP6/
INPTAB To place information about previously created matrices into the AMMP ENFILE /MOP1/ No
tables. This information includes for each matrix: UREWND
1. Name of the matrix
2. 1D number
3. 1/0 unit containing the matrix
4, Logical file position of the matrix.
This information can be read from tape, disk, or data cards.
AUTOSV
MOP To automate the out-of-core matrix operations performed by the CKSRAT /CMO03/ No
Matrix Operations Package {(MOP) COoPYM /CMO5/
CREATE /MOP1/
FIND /MOP3/
NEEDS /MOP4/
OPTFIL /MOP5/
PNAME /MOP8&/
TAAB TMO1/
TAINV TN02/
TEMAB
TINVER
TMAB
TMABT
TMATB




Ao XTIOTAA (9L/1/¥) L4

TABLE F-6.—SD&SS DATA CARD READ STATEMENT LOCATIONS

Card Subprogram Statement Card Subprogram Statement Card Subprogram Statement
Number Name Number Number Name Number Number Name Number
INTURP 5
Card 1 OATA - Card 22 DTRST 18 06 DCONRL 150
Cord 2 DATA 2 Card 23 INTURP 5 3H DCONRL 400
Card3 DATA a Cwdsst24 | DGYRO 2 i DCONAL 70
2
Cord 4 INTURP 5 Codwi25 | DGYRO 4 DCOMRL 70
. K
Card5 SPECS 20 Card 26 DGYRO 52 B DCONRL 770
Card 6 SPECS 40 Cwd1et27 | DGYRO 54 B DCONRL 840
Card 7 SPECS 100 Cord 28 INTURP 5 M DACS 180
38N 1
Card B SPECS 150 Cord 29 DTCS 20 DACS 80
Cord ® SPECS 190 Cord 30 DCONRL 30 0 DACs =
Card 10 SPECS 300 Card 31 DCONAL 105 33 DACS 0
10
Card 11 SPECS 380 Cardset32 | DCONRL 110 gﬁ&”"" or oot
Card 12 SPECS 400 2A DCONRL 180 Card 34 INTURP 5
Card 13 INTURP 5 328 DCONRL 400 Card 35 DSTAB 10
Codwt14 | MATPRT 40 3 DCONRL 840 Cord 36 DSTAB 20
Card 15 MATPRT 40 n DCONRL or 840 Cord 37 DSTAB 540
DTCS 20
Card 18 INTURP 5 Card 38 DSTAB &5
334 INTURP 5
Cordset17 | MATTAP 40 Card st 30 DSTAB (73
e DACS 20
Card 18 MATTAP 0 Cord 40 DSTAB o5
xc DACS 40
Card 19 INTURP 5 Cord sat 41 DSTAB 846
33D DCONRL 30
Card 20 DTRST 5 Card 42 DSTAB 062
23E DCONRL 106 :
Cord 21 DTRST 10
aF DCONRL 110




TABLE F-6.—CONCLUDED

Card Subprogram Statement Card Subprogram Statement
Number Name Number Number Name Number
Card 82 DSTRU 20 Card set.91 DPRESS 100
Card 83 DSTRU 60 Card 92 DPRESS 30
Card 84 DSTRU 80 Card 93 INTURP 5
Card 85 INTURP 5 Card 94 DAREA 30
Card 86 DPRESS 10 Card set 95 DAREA 40
Card 87 . DPRESS 30 Card set 96 DAREA 60
Card set 88 DPRESS 40 Card 97 DAREA 30
Card set 89 DPRESS 60 Card 98 INTRUP 5
Card set 90 DPRESS 80 Card 99 DSPLEX 5

Card 100 DSPLEX 5
Card 101 INTURP 5
Card 102 INTURP 5

F-9 (4/1/76) DYLOFLX MOD
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