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“MSC.Marc helped in the entire design process of
this boot by identifying high elastic strain locations.
The software also provided accurate deformations
for our customers to assess.”

— David Thomas, Dura Automotive Systems




« SC Software PTC »| 12 2013

MS)Software'




« SC Software PTC » |12

il et

MSC




SC Software PTC »| 12 2013 .| .

*

STRESS

Dietwinned hilarte nsite
(stressed - deformed)

Twinned Wartensite
(unstressed) TEMPERATURE

1 ]
55 1
MY M® A% A

STRESS
3 $5ee]

{(mstessed - deformed) TEMPERATURE fundeformmed)

! &




»

+

SC Software PTC

Single
Quadrilateral
Element

Tube
Bending
Around a
Mandrel

»| 12

2013 .| .

Original Element

Level 1 Refinement

_I_

K Level 2 Refinement

Level 3 Refinement

MSC




« SC Software PTC »| 12

— Remeshing: $
— Rezoning: $ *
- 6 *
T 267801 = | e X
Compression Small Elemenis
130w | 7 8580402
et 78730402
258402 6207e02
22440502 Fr Large Elements
T e
P RyTY— H 2029002
sz | 31e02
| 0hen ] 23570002
Sstten L rsnea
224500 78540001
as13e-01 v I—A.nlnn i ¥
ez Tousez
Equrvalent Yon Mises Stress Equivalent Yom Mises Stress 1

MSC




« SC Software  PTC »| 12 2013 .| .

Marc

[7 17137'8 - +

MSC




« SC Software PT

»| 12

Inc
Time MOTIVE Rehburg (HENN.

-
iy
] W@ﬁ.‘;

MSC




« SC Software  PTC »| 12 2013 .| .

Marc

/. .« »
® K » .
Insertion &
e & Extraction Force
° / / on an Elastomeric
Seal
° \
. \
& ,
*
. 100
Pulley Drive !
8 |
—=— BiLinear | e | !
77 —=— ArcTangent | ‘ "\‘
— £ b3 !
E 61 9 Insert !
3 5 | . il
E’ S g 0
2
24
< S
§ 3
= DRIVEN £
S 2fF PULLEY
1
Insertion/Extraction Force X
0 1 1 1 ] =
0 5 10 15 20 25
Drive Angle [radians] -150
0 2
-« Frictionless + -+ +Arc Tangent (V=002 cm/sec) ¥ Arc Tangent (V=1.0 cmisec)
Bi Linear o—o—o0 Stick-Slip

MS&Software‘




ARARRY
"”%Wv’zﬁﬂw

ure 2
1.488
64.80

Partial Struct

e

1.471
55.35

Partial Structure 1

=3

SC Software PTC
»

1.475
440.84

Marc

Complete Structure

«

Marc

~ )3 /30(3/ 4

Stress [MPa]
CPU Time [sec]




« SC Software  PTC »| 12 2013 .| .

Marc

(J- )

* (VCCT)

MSC




«

SC Software PTC

WL Sattware

Inc:

Time:

w

@

~

o

2

o

N

.

w

o

.959e+05

.963e+05

L967e+05

.971e+05

.975e+05

.979e+05

.983e+05

.988e+05

.992e+05

.959e+04

41
8.200e-01

.000e+00

lcasel

VCCT Energy Release

WS Saftware

1

Inc:

Time:

90
6.670e-01

lcase?

MsEAsottvare




« SC Software  PTC »| 12 2013 .| .

Marc

WS Rsatare

WSk sottore

WSk sottare SRSt

MSC




« SC Software PT




« SC Software PTC »| 12

Marc

Inc: 2]
Time: 0.000e+000

Force (x10008) Force-Displacement Curve wid

1

.000e+000

* * || 9.000e-001

|| &.000e-001

-~

.000e-001

o

.000e-001

(ul

.000e-001

Displacement

)

.000e-001

w

.000e-001

N

.000e-001
)

- glue-

.000e-001

(o]

.000e+000

Lap-Shear Joint; Quadratic Elements

Damage




« SC Software  PTC »| 12 2013 .| .

$ Marc

Marc |
- + Marc I

O H#*

2&




SC Software PTC

~75k Degrees of Freedom

»| 12

72

2013 .| .

Solutiontime

70,000

60,000

30,004

40,0040

30,000

20,000

10,0040 -

G3.784

NN N N N N

Domains

3202 1,90

17

MSC




« SC Software  PTC »| 12 2013 .| .

$ - + Marc

Patran — *- - -
MSC
+ + Marc
- & CAD
Marc + Patran
- & Marc + - .116
- .119 + Patran,
-2 * -
. *
-/
- +
- "+ +

Marc Mentat — -
Marc




& Marc ¢ ADAMS

Adams

$ MNF

Computer Disk Drive Head Simulation



Marc

(Strai'n Invariant
Failure Theory)

° *

Glue

e {
Pardiso Mumps
o # DDM






