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General Enhancements:

e Contact and Friction Improvements
Table Input

Global-Local Analysis

Global Remeshing

Update ACIS and ITI libraries for
Mentat

Manufacturing Capabilities:
Machining Phase I

Pre-State

Welding

Parallel Adaptive Meshing

Performance

Enhancements:
e Scalability Improvements in
Parallel
e Parallel Processing Single Input
File
o Parallel with Adaptive Meshing

MS&S{IHWAHE,

2004 v pd]

Power Train Capalbilities:
e Bolt Modeling

Materials Support:

e Generalized Strain Energy
e Shape Memory Alloys

Multiphysics Support:
e Thermal Enhancements
e Electrostatics-Mechanical
e Magnetostatics Enhancements

Integration Capaubilities:
® RBE3 - Large Displacement
Enhancements (Marc-Nastran
Integration)
® ADAMS-Marc Interface
® Marc Preferences in Patran

Huntington Beach, California
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Contact Bodies
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Customer Success Story:
Contact with higher order
elements: Magnitude and
location of failure accurately
predicted
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Stretch & Drape Forming: New Element Technology =

40% speed up

MS&SHFTWAHE.

=
MSC %,

| Yersion |E|emer'|t |

Fun Time | Memaory

‘ | Type |{59|:) |{% less) | (MW |{% less)

| zooi | 75 337 | o% | 111 | o%
2003 | 75 265 | 27w | 9.0 | 13%
| 2003 | 140 [231 | 46% | 650 | T1%
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Improves the ease of use

Increases the product capabilities

Improves the accuracy by allowing continuous functions
Reduces the size of the input file

Minimizes the need for user subroutines

Improve compatibility with CAD programs

Improves compatibility with Patran and Mentat

Improve compatibility with MSC.Nastran TABLE* BDF
Allows parametric input (not in Mentat)
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Strength = f(Temp,Eplas) The yield surface is created
from two curves multiplied
together

Strength

Plastic Strain (x.1)
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| Strength

. During plastic flow every
Integration point must be on
the yield surface  (follow
the red dot)

The disk is cycled from cold

Thermal Cycling i
Axially Restrained to hot two times

Disk

2004 v pd]

Plastic Strain

Temperature
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Quenching Simulation using MSC.Marc 2001 MSC.Marc 2003r2
User Sub Wkslp Versus New WKSLP AF_flowmat EINew Table Input

Table Input for Stress(plastic
strain, strain rate, temperature)
Data

total time for input: 1.43 1.18 1.81 1.14
total time for stiffness assembly: 853.33  809.39 740.63 722.20
total time for stress recovery: 805.06  769.54 71499 700.82
total time for matrix solution:  167.69  149.39 164.97 148.59
total time for output: 30451  284.40 58.70 48.46
total time for miscellaneous: 109.15 86.03 112.22 88.74

Simulation A Simulation B
wall time cputime wall time cpu time

total time:

Run time for C was
significantly faster due to
faster stiffness formation and
stress recovery by using the
new table input, and other
performance enhancements
in Marc2003

nuntington Beach, California



[ MSC.Marc Mentat 2005 Beta 1 changelist £22414 {32bit) (OpenGL): 3dplatecoarselocal.mud

GENERAL BC's
HEW REM GLOBAT-TOCAT

HAME apply3 = CONNECT NODES TO GLOBAL MODE
COPY NEXT |EDIT

BOUNDARY CONDITION TYEPE
+ GLOBAL-LOCAL

GLOBAL MODEL
FOST FILE THATIVE
ddplatecoarss _jobl tl16

BEYOND POST FILE TIME EAHNGE [T STOFR
HODE LOCATION TOLERAWCE 0.05
CLEAR

TABLES

HODES
POTIHTS
CURVES
SURFACES

SELELCT

RETUEH HATH UNDO  SAVE  DRAW  FILL |RESET VIEW T+ T¥+ TZ+ RE+ RY+ RZ+ ZOOH | IN | SHORTCLT!
UTILS FILES PLOYT | VIEW " DYH. MODEL TE— TY- TZ— Ri— RY-/ RZ— BOX¥ 'oUT HELP

Command > #®dynamic_model_on 1

Command > *apply type global local | Ready

Command » *#applv_tyvpe global_ local 1

Command > [}

MSC
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Global
143K Elements

Local
90K Elements
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Automatically splits into two parts
and generates constraints

master

slave
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Time: 0.000e+000 HCA

| 1.010e+003

311 0e+002

B.120e-+002

7.130e+002

E.140e+002

5.150e+002

4.160e+002

3170e+002

2180e+002

1.190e+002

2/000e-+001

Glazs Fatming
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Prior Results Transfer as Initial Conditions in a New Model
which includes:

e 2D to 2-D

e 2-D plane strain to 3-D

e 2-D axisymmetric to 3-D

e 2-D generalized plane strain to 3-D

e 3-Dto 3-D

MSCRSOFTWARE. 2004 v[pd] * Huntington Beach, California
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Pre-State Option = Past Residuals Become Initial State

MSC 7,

How to Make from 2D
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Weld Heat Source Definition Weld Heat Source Motion
e Size, shape, magnitude, velocity e Path, Orientation
Filler Elements Modeling

Time: 0. 000e+000

| 1, 000e+000
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Flexible Bearing Results
Solver 8, Optimize 11

70,000
60,000 :
50,000
(D)
£
+ 40,000
[
9o
S 30,000
o
N
20,000
10,000
0,
1 3 4 5 6 17
Domains

Note: These results reflect the preconditioner
Improvements as well as the non-linear
acceleration procedure
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(All Objectives met and/or exceeded)

== Marc 2003 v2.1 solver ()
== Niarc 2003 v2.1 solver 8

—8— | X Linear
——2X Linear
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Tube bend with single input file
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Optimization

V2006 Resource %

Long term and Frame work
related
8%

Real Time 2005r2 Release

2% 3% Quality
) 22%
Solver Integration (A+D, A+N,
A+M,A+E)
8%

Completeness
1%

Solver Integration (Sol600 &

Documentation & Training
Sol700) Material
1% 8%
Safety High Performance Computing
1%

Elements
8%

9%

Dynamics and Superelements
2%
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NVH/Acoustics
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NL procedures Materials
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Multi-physics & Thermal
1% Licensing
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