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NASTRAN
NASTRAN problem type  NASTRAN  GiD GiD
NASTRAN
NASTRAN
NASTRAN
HeLp N
HELP
HELP

MENU constraints

Constraints (Points, Lines, Surfaces)

MEMNU SEQUENCE:
Data Boundary Conditions Constraints
X-Constraint-> X
X-Rotation-> X
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Enforced Displacements (Points, Lines, Surfaces)

MENU SEQUENCE

_ — =

| Data > TT— Constraints |
Global axes
‘Z—Rot.ation
~_]
Y-Rotation
z ¥ B
X-Rotation

NIV

Static Loads

Point Force Load
MENLU SEQUENCE

T N """-.H
Data > Laads "> Static loads >
" -

1
Moment
MENL SEQUENCIH
‘ Data > Loads J:;-Stath: loads

1
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Line-Pressure-Load
MENU SEQUENCI

‘ Data ::> Loads  >Static loads
_’I_.r"-

_ﬂ'f

BAR, BEAM

cc >3 Static Loads
ELEMENT
=N\

Line-Pressure-Load g

““BASIC>”

K|

=]

Local Axes condition )
I Coord System:  BAS.
Local Axes Local Axes Condition —%ﬂm
Y-Pressure 0.0

¥-Pressure (0.0
Z-Pressure (0.0

| Draw | gnassignl

““BASIC”” ”’ELEMENT>”

Close I

.2
/‘\1 Bar Langth= L
“x__\x\-
/ | =
i ) f . x‘\_\_‘_sa- Lergth=L
- —
EremerEEE\\H_ ,-"f . x"‘x_\_\
H'\-\.
ST fo L
Ber}aﬁ-u?amhi ] ‘_ Pregsiira= P
- M-
P
Y-Baic
.3 Y A4 Y
““ELEMENT>~ ““BASIC*~
.3 Y-““ELEMENT>~
Y .4 Y-““BASIC*”
Y
Y Px><L
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Line-Projected-Pressure

MENL SEQUENCH
r .

Data > Loads >Static loads =

Line-Pressure-Load
Y P><L>=cos(alfa) alfa X

X .3 .4

Line-Triangular-Pressure

MENL SEQUENCH
r .

Data > Loads >Static loads =

i o

Line-Pressure-Load

Pressure Start Point Element lentgh=L

Element Axes Pressure End Point

X-Basic Alfa

Y-Basic

5 v
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Surface-Pressure-Load
MENL SECUENCE

Data Loads > Static loads >
| > —

Normal -Surface-Load
MENL SECUENCE

Data Loads > static loads >
| > —

Local Axes
MENL SEQUENCI

‘-‘_‘_ H-\"'-\.
Data > Pmpcrtlesf = Local Axes

—

-GOLBAL:

-Automatic: GiD

-Define:
X
Connections
MENL SEQUENCE
| Data > ﬁ:::‘_;;ﬂ- Cﬂllnftllon;::_

—
——

E|

N

|Line-L|:u:aI-.C\xes

s W@

Local Axes -GLOBAI

Draw

Close
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Dynamic Loads

2
(€H)
““Freq””
@)
7*Time“*

Freq Dynamic Type 1

ndht. b luads-. Dynamics Loads

. i (9—27:']})
P(N)=ACf)HD(f))et
f= A= o=
i= ft=
C(F) D(P)
CLf]

Materials->Tables
Freq Dynamic Type 2
. ndht. b luads-. Dynamics Loads

s eV

f= A= o=
i= ft=
B(F) ()

BLf]

Materials->Tables

| . E‘ i'mg..hl'ialuaéﬁ--u-i

DLf]

P[f]

Table

Table
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Time Dynamic Type 1

MEMLU SEFQUEMNCE

Data ~ Loads , Dynamics Loads ,"

p(r)=AF(1-7)

t= A= =
F(t-T)

F(t-©)
Materials->Tables

Time Dynamic Type 2

MENL SECQUEMNCT
Data ~ Loads , Dynamics Loads f,_
0 f<0or 1>T,-T,
2771
p()=

ATBC cos(27 fi+P)  0<i<T,-Ty

where =t —Tl -7

T1 = T2= =

5B
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Cosine/Sine Load

ENCE

Data : » Loads : Dynamics Loads
p(1)= 0 t'<0 or f'>T2—TI
Acos(2x fi'+P) 0=t'<T,-T

where r’:r—Tl -7

Pressure Freq Type 1 (lines and surfaces)

Data *» Loads . Dynamics Loads

Freq Dynamic Type 1

Time Dynamic Type 2

A= Y VA
Ft= 0 o=
Cc(H) D(H) ““Table
Interpolation Values C[f]”~ ““Table Interpolation Values D[f]”~
p(f)=4(c(f)+D(f))

A= I:.Ji_’ —Pressure, Y — Pressure, £ — Pressure]

MSC/NASTRAN NEINASTRAN
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Pressure Freq Type 2 (lines and surfaces)

Data > Lpads Dynamics Loads

Freq Dynamic Type 2
A=
Ft= 0
B(F) P ()
Interpolation Values C[f]””

p(f )=3[B(f}e"‘ﬁ””)

O= 0

““Table

““Table Interpolation Values @[f]>”

where A= (X —Pressure. ¥ — Pressure, Z — Pressure)

MSC/NASTRAN

NEINASTRAN

Pressure Time Type 1 (lines and surfaces)

Data > Lpads Dynamics Loads

Time Dynamic Type 1
A=
= 0

F(t-T)

““Table Interpolation Values F(t-T)”~

Materials->Tables

p()=A(F(1)

where A=(X —Pressure,¥ —Pressure, Z — Pressure)
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MSC/NASTRAN NETNASTRAN

Pressure Time Type 2 (lines and surfaces)

CMIEMNCE

Data *» Loads . Dynamics Loads

Time Dynamic Type 2

[0 F<0ari>Ih-[
p(ﬂ':‘l_..ﬁ Cf S .
Aflg cns{ 2rfi+P) 0I<T,-T4

where f=t- I,—7 and A= | X—Pressure, Y —Pr essure, Z—Pressure)

MSC/NASTRAN NEINASTRAN

Initial Conditions (Points, lines and surfaces)

FCIUEMCE

Data *» Loads . Dynamics Loads
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Concentrated Mass Element
MENU SEQUENCE:

Data ':;f Advanced Conditions --.--::'.'_'.:=-

CONM1:
CONM2:
- Mass Value
-0ffset distances o (X1, X2, X3)
1i j( ):

M 0 0 0 MY, MY,

] M 0 -MX, 0 MK

i M MY, -MX, 0

] 'I_-:Il _Tn _TJI

Symetric I, 1I.
| I,

and  I,.IL, T, and I, are similavly defined

Output sets
MENU SEQUENCE:

Data > Advanced Conditions -'-"::'_'_::=-

NASTRAN
NASTRAN

5B
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Nastran

Displacement

SpcForces

Acceleration

Velocity

Load

ESE
(1D,2D)

Forces
(1D,2D)

Strain
(1D,2D)

Stress

(1D, 2D)

MEMNU SEQUENCE:

Data Materials

Nastran

(3) (EX)( 0.0 or )

G) o ¢ 0.0 or )

Poisson (NUXY): (-1.0 < 0.5 or )

Mass Density: ( )

Temp ref: ( )

Stress limits for tension, compression, and shear ( ) (

1. E, G, NU E = 2(1+NU)
2. E,G,NU 2 0.0

| . E‘ i'mg..hl'ialuaéﬁ--u-i
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MENU SEQUENCE: i §
Data - Properties .'::j:::- Property ..::Z:::.

Bar:

-Area:
-Moment of inertia:

-Torsional constant:
-Y-Shear Area (K1), Z—Shear Area (K2):Y

K2

K1 K2 0.0 1.0
KAG 12
K1 K2
K1 = (12*E*11)/(L*L*L)
K2 = (12*E112)/( L*L*L)
Nonstructural mass/ length: /

Stress recovery:
Material composition:

T |

Pardrara §a¥¥|€35?| a

PROFERTY MEMERATE
Thicknesmas, Ta g o T1: 0.0
Flonsbruch sl ressnraac b.l:l

Comnpostion Mt il

— {550 ShaFms HilES
‘| ATM-THL AP skn 255
Tl 5ol T i Argnd
aan | e | wremsn | wmee e ey
AIEL 1005 Carbon Sheal
Sz Tiaram, Pura

_Section Button —%|
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Lisanme ainis
e SRR B —
Entiom ‘Width |12
m——
i - 5 W Thid: |1
i ) o Thet |1
T ook
3 Oxey of Cnpednates 1
B B Yemtbw oo 000
F al
-5, UEC i
— Tovcier [on
Piowwnis of Inartis 1 |
e = -1 LE ] L)
Iy 137 ITII1113131301 : MJ
:: ‘J&&)JJJJ]JJ)JJ:Z:I IR Fr A
— = :
8
-Beam:
-Curved Beanm:
Bend Radius
-Tube:
-Viscous Damper:
1
-Spring:
-DOF Spring:
DOF
DOF Nastran
Elements Type of values Stiffness / Damper NASTRAN
element
Spring Torsional Stiffness CROD
Spring Axial Stiffness CROD
DOF Spring Damper CDAMP2
DOF Spring Stiffness CELAS2

5B
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DOF Spring Stiffness Damper CELAS2
Viscous Damper Axial Damper CVISC
Torsional
Nastran CROD
1l.e-6 2.5e-6
-Surface elements:
-Shear Panel:
SHEAR 2
NASTRAN
-Laminate:
2
El 1
E2 2
NU12
1 e2/el
2 u21=e2/el ul2 E1 E2 ul2E2=u21E1

G12
G13 1-z
G623 2-z
-Laminate section
-Distance Bottom
-Allowable stress
-Failure theory

HILL Hill

Hoffman HOFF

Tsai-Wu TSAI

STRESS
STRAIN

|||E§-. -
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rrrrr

| - |
vt i [ ] et AE ] I
2

= Lot
beed Joh [l Tl ]
1

-Stress recovery:

T=

Bend Stiffness

Z1

Tshear/Menthickness:

0.833333

Volume elements

Tetrahedron:4

4 10

11

R Gl G2 G3 G4

@i—,‘ il sslisans e,

16
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1.0

T/2
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S Gl G3 G2 G4
T Gl G4 G2 G3
G1 R ST
R S T 3
10 4
i
11 4
-Hexahedron 6
8 20 6
CHEXA R S T
13
R G4-G1-G5-G8 63-62-G6-G7
S G1-G2- G6- G5 G4-G3-G7-G8
T G1-G2- G3- G4 G5-G6-G7-G8
3 Xy Z RS T
R ST

I ihgital sslusans me.|
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Tables

MENU SECQUENCE:

Data > Loads :::)v Tablas ::}

3
|m—£ig|{}!ﬁ| a
© Teisbhsec - 1| Dby
AT "-B! Fﬂﬂir“rmr“‘
|
sl Lo
I
|
 amlatu
& n | | aaei e

(] e | it |

==

14

-Data Entry Section
4

-Single vValue 2 X Y
-Linear Ramp ) Y ) (To X)
(To Y) X (Delta X)

18
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-Equation Y
-Periodic Period Y X
-Add
Add
2
—Add at End

—Add before Selected

Add
”®
e X Y
abs( )
acos( ) 0 rad. Ttrad.
-1 1

asin( ) (-1t/2) rad. (7t/2) rad.

-1 1

atan( ) (-1t/2) rad. (71t/2) rad.

atan2(X,Y) (-10) rad. (77) rad. y/X
X y 0
ceil( )
cos( ) rad.
cosh( )
exp( ) ex*
floor( )
fmod(X,Y) /X
log( )
logloC ) log
pow(X,Y) X X
sin( ) rad.
sinh( )
sqrt( ) 0
tan( ) rad.
tanh( )

|| E}- I
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Executive Control

MENU SEQUENCE

| Diata > > Exacutiva Cuntr-n_lN;:_',‘:n

NASTRAN Executive Control

Typs: —|
L T
Tyom ol s
K STATICS
™ Moces
™ GIFECT PREGUERCY RESFTHIE
™ PARECT TASAETENT AESFOMSE
™ MOC¥el FREGUETEY AESFOHEE
| MOCe, TRAREIERT RESFOHSE
[ CIRECT SO ERERARLLES
I~ CAHABAIC DESIGH AHALYSIS METHOD:
TvE B
Dot |
Fapd Foovant sypwosch  [ISPLACEMENT i

[Emrdn | oo |
15 Execufive"Cdntfof'- -

-The NASTRAN type:
NASTRAN Ml MSC NE NASTRAN

-The 1D : ID
-The Type of analysis :NASTRAN

-The Time min : CPU

I. E"_-__.____.___.__
|ﬂg|l:l asluBnRE e,

20
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case Ccontrol
MEMU SEQUEMCE:

16

Intput Data

-Consider Acceleration :

Output Data

L Bk B e et B

Data > ::.-C:u Control }

21
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NASTRAN

-Format File:

1 16

-Displacement, applied loads:

-Output design:

-Output Sort:
Sortl

SORT1
Sort2 SORT2

-Qutput Device:
PRINT
NO PRINT

PUNCH GiD

-Complex eigenvalue or frequency response:

PHASE 0.0< 360.0<
REAL o IMG

-Auxiliary Output Points:

CBAR

2 ALL
output sets condition

|| E}- I
I igital salusosna .|
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T 1
2
bagun By | e s | v | ady
N e r
Lk | L sl rearms

L pew pade pags [ 51
| s raarken o colpul s | 23000

ElO WOME |

-Lines per printed page :
-Maximum number of output lines :

-ECHO :

SORT
UNSORT
BOTH
NONE

PUNCH

Dynamics

MENW SEQUEMCE:

Data > :;:. nmamn}

Dynamic Design 2

Modes Analysis

t.: E‘_i_nifﬁ'iéu_m e,

23
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Dynomics

[ Mass orthoponelicy b=t

Muodes Analysis I Drynamic Dl:!il]l'l]

Method of egenwale extracton:

Design REAL sigenyaue extracton

Y

Frequency Range of interest
Firsk Frequency {Hz) (0.0
Last frequency (He): 0.0

Elgenvalues Elgenyectors

Esbimate numbss: |0

Desired numbss: ||:|

Talerance For Mass crthogoralicy kot li
Marmalzation method:  MASS  —
Rlodeall: li
DICF (integer 153 |-2007-

....................

19

-Method of eigenvalue extraction

INV

DET

GIV

MGIV

FEER

FEER-0Q 1
FEER-X 1
UINV

UDET

1. FEER-X
32 4
FEER-Q
FEER  FEER-X

CPU

-Frequency range of interest

0.0 F1 F2 METHOD = GIV
ND O

5B
'I dhgital salusons ne.|
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64

DET

FEER-Q

MGIV

INV  UDET

UINV

FEER
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N F1 F2
METHOD = FEER F1
F1 F2 F2
0.0
-Estimate number of roots
METHOD = DET INV UDET UINV

-Desired number

DET INV UDET UINV
= 3* Estimated number

GIV
FEER

-Mass orthogonality test

MASS 1
MAX 1
POINT ID

-Node ID ID
POINT

Dynamic Design

5B
_I"iiu'l'.ij'iéu'ﬁ'ﬁ e,

25

F1 0.0

0.1/n n

METHOD = FEER

MAX
Mass orthogonal ity test
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20
-Solution Method and Domain of Solution
4
D
@)
€))
®

-Equivalent Viscous Damping
4

-Equivalent Viscous Damping Conversion

-Transient Time Step Interval

-Frequency Step

-Response Based On Modes

-Select Range of Frequencies for Output

m
[y

i
m
At
—
m
[m]
m

Data Param

DAMP rigid

NASTRAN
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NASTRAN

MM SEQUERTE

[

}H"tﬁ calculation ‘I'In::'_‘,-.n.-

Post process
GiD

1 3

(Smooth)

NASTRAN

Files->Import->Import PUNCH

Piay Viea Wiz [oods Wsseoln Ophay  Widoe:

L heRTeRr

Import Punch

t.: E‘_i_nifﬁ'iéu_m e,

problem type

NASTRAN
GiD

27
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NASTRAN

.pch

Files->Import-> PUNCH

Import
GiD
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