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basics 401/402 solver

Where to find your information.

loads

Boundary Conditions X

Primary Sets Contact Sets
Constraints 1..Constrant v: @ All Connectors
Constraint Equations [ 0..From Constraint Set ~| O Connection(s) 0..None {z
If time functions are used to define Lo o-tiane IS
o sosis(Time) e ContactProperty | 0..None -]
the load, at the boundary conditions S
Temperatures( Init ) 0..None o~
the load set must be defined at Tepeatraiont) [oomissgte v o .
I Connection(s] 0..None G
Loads (Time) @z
g e Property 0..None - |
Prev... Next... OK Cancel
;(‘u\w&!‘gp(un!lo\ﬂp!luni *
Dskpracima
Time Stapping Analysis Control
[ Automatic Time Stepping (AUTOTIM) Maximum Displacement (DISLIM) 0.
First Time Step Size (DTINIT) [o. Maximum Rotation (ROTLIM) 0.1
Mk Tine Step (DTMIN) [e Mexdm.rm Deformation DEFLIM 01
i i o n T -
If no time functions are used to m——e— il —
define the load, parameter LVAR ot 2 Ehen oo

Mumber of Iterations (ITEREF) (s [ Force Normazation (NORM)

decides if the load should be il M e

[OJ2ero Prvot Time Step Rejection (RPZ) [ Ensble Inertain D e

r‘amped or applled at once. (O o ) [ save Data at Begining of Computation (14R0)

[l ctvate Time Stepping Based on Disp/Temp Eror (ERCD) Plasticity and Creep Control

[EZlEnsble Psstiaty

Viscous Material Options [Censble Creep

[Jintegration Error Control (TSVSC)

Eor Threshod (VSCOTE) [0 Internal Restart

Min Stress Factor (VSCOSN) 1 [JRestart Computation (RSUS)

o e = o concl

settings

In the analysis set manager you can find the default settings. In the following slides
some suggestions are made whether or not to keep the default settings.

Master Requests and Conditions X

Analysis Type

2..Normal Modes [Eigenvalue

. 3..Transient
Subtite In the Master Requests and
Label ‘ ‘ Conditions the different
Manual Control Analysis Types can be chosen.
(] skip Standard Start Text (Off)
[[JEnding Text Inside Case End Text (Off)

Prev... OK Cancel

For any requests remarks or
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settings sol 402

Executive

Sobver

and Solution Options

sol 601

Drect Output To |
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Additional Cemmand Line Argumenis

Executive Control
ProblemID |
Sohybon Override
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System Cels

[~ Extanded Errer Messages
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Restart Control
[[] save Databases for Restart
[ Restart Previows Analysis
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Viergion
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[ skip Standard Executive Control
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Scratch Files....

Solution Oplions

Iterative Solver

Ce=—1—
Solver Memory (M8 O=Auto) | g |

[CJcPu Computing | 0..00M, FRAD

Starting Subcass

Start Text (OFf) | End [ DMAP Text (Off)

oK Cancel

L 401/402 -v01.2021

Number of real processors(cores)
601 only supports SMP parallelism

sol 402

Drect Output To | |

Base Fikename for Analyze (Blank to Match Mode [

s oo s

Executive Control MSCMD Nastran Version

Problem ID -

L e 2004 or late

Solution Override

Max Time (in minutes)
Solution Oplions

tics
Dkzgnos - Iterative Sofver 0..0ff
System Cels
: A Humber of Processors 1 ]

[]Extended Error Messages . .
Solver Memary (MB D=Auto) | g

[rlExtended Sohution Status Monitoring |
[JaPU Computing

Restart Control

[CIRestart Previous Analysis Re

Erom
Viergion Starting Subcase
Manual Control
['skip Standard Executive Contral Start Text (Off) | End / DMAP Text (OFf)
Prev... [};’ Scratch Fles... oK Cancel

This command switches on DMP
parallelism for 4 cores.
For DMP > 4 an extra license is needed.

In Sol 401 DMPPARALLEL =4

Mixed DMP/SMP parallelism possible:

If Number of processors =

2 then 4 additional SMP cores are used:
SMP*DMP =2 * 4 = 8.

SMP*DMP should not exceed the
number of real processors of your
machine.
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Bulk Data Settings

Sol 402

Poction of Model to Wri [.al but rbe 3 w

. = — >

Number of real processors(cores)

Hauresec [0 Egenvaie v M .
BgeeT P 601 only supports SMP parallelism
Clwmmass 1 .
[Hxeror 00,
Omararo 10000000
Olrpame 0.01 e
@ Smsd Field
Opee. (O |arge Field (CSys, Matenial, Prog)
LJeaurract (O Large Fiekd (Csys, Nodke)
Oeemom O Large Field (Al But Bements)
Al (O Latge Fieid
MGRID 0 Transhstor Options
[ all Plates as QUADRTRIAR
e [ s Beam/Bar Cross Sections
[ Gaps as Contact Jit
CLapee Claumomec [ Ervnamic Loads using LOADSETASEQ) . .
Dueoise pouincr ’ Small displacement and small strain
[Cluesmy [(modace A
SE unzs»f; —— formulation
[Osrcomes [CIresviren L
Doz Dlomsser [[]End Text at End of Fie Outside Bulk |
S S el Sol 402 Leaves STRMEAS and STROUT to

2:Engineering values

||
prev.. o Conce

402

_ e | ﬂ::nm ] Global Parameters (SOL402) « ,, .
_ e Tl e Tt RESD) pead  -|=fp RESO to “Parallel” mostly is faster
2 [y Stress Stran Measure for Plastic Matl. (STRVEAS) [ 2. B0t Stran, Biot |
D mr Stress-Strain Measure for Output (STROUT) [2. B0t Strain, Biot | «
T = =
= » S S v et SR 1 S e Preferred to the default “exact
Format Computation (IREF) 0..No Initial Statics ~ ”»
@spalred L0 Mo Intil Stave: ~ | method
_______ (O Large Fiekd (CSys, Material, Prop) [CJunsymmetric Sotver (INLY)
........ l‘:‘:L"ﬂQF'ﬁU (Csys, Node)
ClLarge Fiekd (A But Bements) Advanced Parameters (SOL402) LGSTRN hecked Id itch
OLarge Feld Theeshold for Zero Pivots (PRECPIVO) [1Es checked would switch on
ronstar ptors Mades to Save as Output (MINE) [10 ] STRMEAS and STROUT to
1 ] Al Plates as QUADR TRIAR » P it =) f . =
Bvame Lon [)siip BeamBr Cross Sections srson o rerm. LA (0. Defeut d I:True values.
:W“c““‘“‘ Restart Parameters (SOL401 and SOL402)
LOADSET A SE
[Jiwirite A1 Static Load/BC Sets [Jsave Restart Data (RSTGEN) .. .
e T In contrast to 601 it is possible to
Maral Contrd Subcase to Restart From (RSTFROM) use an engineering material curve,
Osip stendard Buk Dota Subcase to Execute From (EXEFROM) ..
[Cl&nd Text at End of File Outside Buk convert it Intel‘na”y toa
Start Text (Off) End Text (Off) ott il A -
— - TRUE curve, do a LGSTRN
o s . x el

simulation (STRMEAS=1),

and convert the results back
(STRCONYV) to Engineering values
(STROUT=2) for direct input
curve/output value comparison.
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setting Sol 402

If settings in the beginning of the analysis require different settings, e.g. due to contact settling,

then subcases can be useful.

401/402: Subcases supported to modify solution settings in contrast to 601 (where a restart

would be required)

| - Analysis Set : 1..non-inear Transport 43001 - repart LCS

601

Time Steps Analysis Options
F
st [ et (1A g
Time Increment [0.001 Shell Thickness Integ 2.Gauss Intagrat |
CutputEveryNthStep | 1 Shell DOF Angie 5.
Anaiyds Conkral Element Death Time Delay L
yes Lon!
A matrix Stabization Factor | 1.6-12
Sobver O..0ivect Sperse ¥ [Cujp Fomuation for Almost Incomprassile
Multigrd Seiver [ cesplacements Appled to Deformed
- [ Loads Change with Deformation
[ incompatible Modes for 4 Node Shels
[Juse 1o v8. 5 Blastic Beam Formulation
Max DispyTteration [ 0.0005
= Drilling DOF Factor LE-4
Restart Options Tranglation Options
e (ORestart Previous [ 9/27-4ode Blement Conversion
- O Recover Resuts REARCRt | 1.Agd %
REEZ apt 1..Rigid -
Results Frequency [a Rigid Elem Spring Sffness 0.
e Rigid Elem Young's Mod [o.
= Rigid Elem Effective Area |0
® Consistent () Lumped @ e o
Other Parameters
T Convert to True Stress
Bolt Force Increments | 1 Bw" D"‘:"d““' D
L B e
SRR 9 () 508d Resuits in Material CSys
.. S e

402

Subcase Settling

8 | Analyze
=} Analysis Set : 2..Simcenter Nastran Multi-Step NL KIN Analysi
Solver : Simcenter Nastran Analyze Multiple. ..
Type : Multi-Step Nonlinear Kinematic
Integrated Sobver : Simcenter Nastran Export
+- Options
+- Global Regquests and Conditions Active...
Ol Case : 1..5ub1 ¢ -
41 Case : 2..5ub2_no_Stab REEToT
+- Analysis Set : 3..Simcenter Nastran Multi-5tep NL KIN Analysi
MultiSet...

Osenoms Analyss Optiors
Time Stepping Aralysis Control Stabdization Factor (STAB)
2 automae Time saeppng (AUTOTIM) ek Cplaceznen: 2104 L] gence
i Erilbrium [teration and Conven
Frst Time Step Sze (DTINIT) m — v
Line Search (ILNS)

= = Maium Deformation (DEFLIM) o1 R e
Mo - ine orvergence
e aTa) . Time: Unassigned Loads (LVAR) 0. Remo e
Masimum Incrense Ratio (EQMFM) o Tine: Assigned Temp Loads (TVAR) 6. iamp ~ e
= I 5 Oloreset T er Max Line Search Convergence Factor (AMAX)
Husmber of Iterasons (ITEREF) [ Force Hormakzation (o) ot (T8
Negative Prvat Time Step Rejection RPH) 0. Never - ) nsymemerical Maices for Complex fllades (MATSTM)
[ Zero Prvot Time Step Rejection (R¥Z) ) Enable Tnertia in Dynamics (NERTLA}
[ integraton Emor Canral (Tsomy

A 5eve Data at Begrning of Computafin (LARD)
] Actvate Time Stepping Baced on BispfTemp Ermor (BRCD)

Pasticty and Grees Control
[ Enable Prastioty

Viscous Materil Opons [Densbie creep

] integraton Errer Contrel (TSVSC)

Emer Threshald (VSCOTE) [ox Intermal Restert

M Sivess Factor (VSOOGH) [2 [CIrestart Compusabon (RSUB)

Tteration and Convergence

Relative Foree Tol (PROR)
Reference Force (REFF)
Relative Disp Force (PRCQ)
Reference Disp (REFU)

Rel Energy Tl (PRCE)
Reference Energy (REFE)
Stffhess Update Param 1 (T1)
Stffness Udate Param 2 (T2
Stféness Update Param 3 (IT3)
Frst Iieraton STategy (PLAS)
Riid Body Mation Convergence (OTRE)

v

Increased to default

Start value in case of automatic

| = | Maximal Disp Variation (MADI) 0.2

Time Integraton
—1
o1 Mewmark Param 1 (SETA) 0.25
03 Mewmadk Param 2 (GAMA) 0.8

HHT Scheme Param (ALFA)

z X

CeneoATed Sheme Farom TETA 08
R = -
L

Intg Control Param 2 (HFRCO) 0.

! Contact

1 Relaxaton Force (RELC) 1

T - >

‘ Intg Reguiarization Factor (PRCS) [

e Threshoid for Contict Force Variason (PRCF) [ 0.1

F]

Diagnostc
: Pt Frequency (MPG) 1
B PSSC NQNL! | gy Residual Printout (IMPR) []
L.Ensblebasedor | b Pivats (4PV) 5

time stepping checked

Subcase setting: More
stabilization

No Line search (1=line
search)

' Increased to default

. Force convergence tolerance:

additional check compared to
601 setting

Energy convergence tolerance
default |E-3 kept...601 setting:
IE-4
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setting Sol 402

401/402: Subcases supported to modify solution settings

in contrast to 601 (where a restart would be required)

Analyis Contral b [ter bt and Camoesgerae
Basto Inrement 1. 0 ¥ Max Deratons [ Sep | 200
A Contirue iF ton-Postve Definite
Line Search | 0..0fF w

Ayt T Siegpng
5 £ Stap Civiace - Corrvergence | 0L Erergy B
Langest Shep Multpler 3, Aesboty Mg 0L Default w
PR ) Maich Convergence v Erergy Toleranos
Suby-Inc Division Factor 2

e = Cortnct Foroe Tol 0,005

Elu—ipee-:mualms

Lousd Cesploprmemnt Comirol

Ref Contact Force 008

Force Tolerances

Degalacerrnnt Tolerance

601

L

Ling Search Settings

Line Saarch Toleranoe 5]
Line Sanrch Preroe Thoesh | 6

Line Search Lower Bound 0001
Line Search Upper Bound B
Hevnark Time Integraton

Aloha CosPioent 035

Dt Coafcn! 0.5

Cortact Conirol

Impaci 0. Dl b
Iierabors for Parirg 2

Segment Type L. .Bement Based £

Dsp Formulation | 1. Seal Disp Formuls ~

Damong Method | 0..No Damoing bl

EA D ot o Consistent Contact Farces
I Lo O Py Tt Alrithon

No Line search

Subcase setting: no

v, | o] x| o
[]
+- Analysis Set : 1..nonHinear Transport 43001 - report LCS Analyze
= Analysis Set : 2..Smcenter Nastran Multi-Step ML KIN Analysi -
Solver : Simcenter Nastran Analyze Multiple...
Type : Multi-Step Nonlinear Kinematic
Integrated Solver : Simcenter Nastran Export
+- Options =
- Global Requests and G Aciie .
: Subl stab — Subcase loading
B 2_no_Stab e
+- Analysis Set : 3..Smcenter Nastran Multi-Step NL KIN Analysi
MultiSet...
OBaprcmz Lol
Tine St —— Stabikzaton Factor (STAB)
] automatic Tme Steppeg (AUTOTIM) Maimuem Displascement (DESUM) e Expallrium [teration and Convergence: Tere: Integration
Fret Time Step Size (DTINIT) 0. e ) :"‘ R ¢ R e
i i R 'n_ Maximum Deformaton (DEFLIM) :o, Line Search Convergence Tol (FRLM) 8.1 Mewmark Param 1 (BETA) 0.25
Masiruan Tene Step [DTHAX) o, Tene: Unassigned Loods (LVAR) oA - M Line Search Factor (AMIN) [ Nerumark Param 2 [GAMA) 0s
Mavirim Increase Ruatio (EQMFMY) s Time Assigned Temp Loads (TVAR) 0. Ramg - Max Line Search Convergence Factor (AMAY) | 2 HHT Scheme Pasam (AFA) 808
r Manx It M) 10 I
Maxirm Decrease Rata (EQMFMIN 21 [DPredct Displacement (B2PR) i ) Generaized Scheme Param (TETA) o8
ber of terations (ITEREF) . DlForce Hrmakation Relative Force Tol (PROR) 0.001 Intg Control Param 1 (PRCO) 0.001
C _q Reference Force (REFF) 1 Intg Conirol Parem 2 (RCO) >
Hegate Pvat Tree S0 Rejectan FLPH) [0 Hever [ unsymemesical Matices for Complex Modes (MATSTM)
- Relative Disp Force (FREQ) 1 e
ero Preot Time C
Cintegraton Errer Contra A ARl L Relavaton Force (RELC) p
= SRR [ v Dot at Beginring of Compautation (L4R0) Rl Energy Tol (PRCE) 0.001 CharactarktcLangh (0200 5
[0 actorate Time Steoping Based on Disp|Temp Eror (ERCD) Plagtity and Creep Centrol Reference Energy (REFE) L Intg Reguiarizabon Factor (FRCS) 0.
A Enable astcty L ! Theeshod for Contact Foeca Varaton GRCF) (0.1
Stiffness L P 2(mx)
Viscaous Mteril Options & Dewtiecree Update Param 2 (T2 2 .
[ integration Error Contrsl (TSVEC) Stiffness Update Param 3 (IT3) 1 Print Fr — ] m
T a1 — Fst Tierabon Stategy (PLAS) 1..Plassc tangent 1 M Resichi Printost (MPR) e
Vi Stvass Factoe (VSCOSN) i OlRestart - " Rigid Bodiy Mation Camvergence (OTRE) LEnsblebassd o0 v | ppa pivots () 3

Tteralion and Comwergence

Prev... Hext. ® Cancel

> stabilization(default)

No Line search
ILNS = I, then Line Search
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601

Time Increment  Output Interval

402

) s

0.05

0.043125

0.043125

0.046

0.

Loading subcase

Settl | ng su bcase End Time Number of Increments Output Frequency Qutput Increment
0 0.1 2 Requested Increm ~ 0
1 0 0 Requested Increm ~ 0
’ 2 0 0 Requested Increm ~ 0
3 0 0 Requested Increm ~ 0
4 0 0 Requested Increm ~ 0
Prev... Next... oK Cancel

. N

0.

End Time | Number of Increments Output Frequency Output Increment
0 1. 18 Skip Factor - 18
’ 1 1.15 3 Skip Factor < 3
2 1.3225 4 Skip Factor he 4
3 1,495 4 Skip Factor - 4
4 1.587 2 Skip Factor ¥ 2
Prey Next oK Cancel

601

Define Connection Property *

Tithe | Z-shim (friction 0 o 1) Tyoe |0.Contact |

coor (10 | [ Layer [ 1 &
Explait (P01) MSC Mastran Autodesk Nastran ABAQLIS ANSTS

Linear Multistep Structural (401) Mutisten Kinematic {402)
Sencenter Nastran Glued Contact Property [ BGSET )

General
Contact Type: 0..Constrant Function
Doukie-sded ] consstent Ssffness
Initial Penetration e Tolerance:
Irit Penetration Duration 0.
Penetration Depth Surface Extension Factor Q. |
St Mol FrictonModel |0, Default Param 1)~
T
Offent Type r Friction Param 1
Offset Distance 0.
Birth Time o
Death Time o
Constraint Function Contact Algorithm
Mormal Constrant &, [Fricton Beltay
Frictional Constraint
Complisnee Factor
Defaults Load... Save... Copy.. [Cox ]| coma

402

Define Connection Property X

Tise | 2-sham (Fction D or 1) Type [0.Contact ~

cokr (10 | I Layer [ &
Exphat (701)  MSCMastran  AutodeskMastran | ABAQUS  ANSYS  LSDWNA  MARC
Linear Multistep Structural (401) 3

Simcenter Mastran Contact Pair { BCTSET )

Friction I 0.5 I

Conftact Property [ BCTRARE )

Irinal Peneabor | THSHWRRoTITo || Aeguisrzanon Models | 0..5hifess Betwess |

Glued Contact Property [ BGSET - BGPARM |

i 0. Defout -
AR L..inital Fenetrations - Ekminated L2
NOEPTH ... Initial Penetrations - Ignoved "
= 3. [nitial Penatrations - GAPVAL Override Autematc
OFFSET 12.. Fero Penetrations for Cosest Node
Segment Hormal Additional option |3 specified:
Tied Regions The contact region is shifted with
Tieed Toberance . P
: the very small (unphysical) initial
Surf Extersion Factor 0. 0..Constant Frction .
z penetration of the closest node
[Cluange Displacement Contact Fomuation a.
W [T Ervton Param 2 fo (See f06), such that the closest
[ Cantact Acte at Bagrring of Analysis Criteal Sy Velocity [e. node becomes initially stress free
A Inchide Shel Thickness Offset Transitan T o touching.
NermalvelCoeff, [0 Tor Tgare ] FretveSkevl 0.Hone -lgrore |
Tangent vel Coefl. | O.tone - Ignore | oL Ve TN O.Mone -lgnre v |
Frct ve Temp 0. None - Ignore w
Defats Load... Save... Cooy... [ ]| comel

Connection property with friction, without compliance
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example contact settings

601 402

Ly

Tite| ¥ and ¥ shims (friction () Tywe |O.Contsct 3 Tite| X.and ¥ shims (friction () Tywe |O.Contsct
goor (20 | [ hayer [ g | & goor (20 | [ Laver [ g | &
Explicit (701) M5C Masiran  Autodesk Nastran  ABAQUS  ANSYS Explicit (701) MSC Masiran  Autodesk Massr L5DYNA  MARC
Linear Multistep Structural ($01) Multstep Kinematc (432) Linear Multistep Structural (501) Multisbep Kirematie (402) Adhe Morlin (801}
Simoeniber Mastran Glaed Contact Property ( BGSET ) Smcenter Mastran Contact Pair [ BCTSET ) yed Contact Property | DGSET - BGPARM )
- T
General Stareand Contact Algonthm
Contact Type 0..Constrant Function Disp Feermulation | 1., Smal Desp Formadatio
[ Bouble Sided Dle N—— Contact Property [ BCTPAR2 )
. Irisl Penetrabion | 2.Intal Penetratior | Regularization Models | 0. StFness Betweer |
Enitial Penstraton 0..Edminate v [ Tied Tokerance . ] |
Vil -2
Tnit Penelration Duration Q
Penctraton Depth a. Surface Extension Factor Q. PENCEFTH 0 | Marmal Reg. Type -3 Automate -
2 o OFFSET 0.
Segment o L = Frcwnbodd (0. Oufadt Paam 1)~ O At - Usng NSIL | ) NiormDist v Br
It T L o Sepment Mormal =Rt = al | L) N §vE Fress
o Tipe L TR — O - -
Orffpet Distance Q. Tzl Rtsgioana O MNak Tied - Defall ~ | () Normal Modulus i
Death Time 0. Surf Exterision Factor [ o ] Frichon Model 0. Constant Fricton v.
Constraint Function Contact Algorithm I [Cuarge Displacament Cortact Formulston IFncw-uDaan 1 0.
I — a [ Frietion Delsy ] Diouble Sided Contact Friction Param Q.
Fricbonal Corsiraint 0. £ Contact Actve at Begnning of Analyss Critical Siding Vieloaity 0.
Coempilarce Factor B Inchude Shel Thickness Offset Transan Teme 9
Hormal Vel Cosff B i — Frict ve Shde vl 0. More = Igrore r
: — .l:l..'h’lt 3 Frict vs Time 0. Marse - Igrare v.
Frict vs Temp 0. .Mons: - Jgnorg: -

Befaits Losg... Save... Copg... = ] e Befaits Losg... Save... Copg... = ] e

Connection property without friction, with compliance



