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Condensed Lagrange Flexibility (CLF) Solver

Model:
19 Million nodes,

13 Million elements,

56 Million DOF,
145,000 contacts,
gasket, bolt pretension,
two temperature states
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Contact

Multi-Grid _
Analysis:

Static analysis,
37 time steps with

various loads,
with contact status files.
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Acceleration by Using Contact Status Files Elastic-Plastic Analysis of an Engine

Nodal Point Efectve Plastc Stain
Tim 120000401
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Contact Status (CAS) after a contact > CAS File 1
analysis defines the starting condition + I e

Elastic-plastic
for a second contact analysis. o ™
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CAS File 1 CAS File 2

Engine with Assembly and 360° Crank Shaft Revolution

Nodes 2,605,313 CA DOF 44,387

Elements 1,603,484 - normal 29,815 Model: Analysis:

Unknowns 7,363,408 - frictional 14,572 Nodes 13,384,000 12 steps with various loads

Linear static analysis for 70 load steps: Elements 10,160,500 (bolt pretension, temperature,
1. analysis (no CAS files): 7h23m Unknowns 39,850,000 presgure), ggsk_et,
Contact 95,000 elastic-plastic with contact
2. analysis (with CAS files): 47m —3» Factor 9.8
112 cores (4*Intel-Platinum-8180) @ 2.5 GHz, 768 GiB Run time: 5h 31m

High run time reduction when used in optimization runs 2*24 cores Intel(R) Xeon(R) Platinum 8260L

Hertzian Contact

For two spheres with Radius R, and R,
the maximum contact pressure is given as:
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"Accurate
contact
results

Stress Analysis of a CVJoint
during Inclination and Rotation

With
large
rotations

Initial

bo = 2ma? . w R?

with and

1 1 V12 4 sz F: applied point load (700 N)
E = R_ + R_ s E — E_ + E_ E;, E,: Young's moduli (200 GPa)
L & 2 v,, v, Poisson's ratios (0.3)

R;, R,: radii of spheres (10, 15mm)

Inclined

-

Rotating

Model: Analysis:
Nodes 627,000 Nonlinear static analysis,
Elements 523,000 Inclination 50 steps,
Unknowns 1,747,000 Torque,

Hertzz p,= 1865.40 Mpa Model: 1.5 MDOF, 40k contacts Contact 15,000 Rotation 360° in 72 steps

Run time: 85 sec

Permas: Zo= :)8(?;;/52 Mpa | | computer: 428 Intel(R) Xeon(R) Run time: 11h 2m ——J» ~5m per load step
= 0. Plati 8180 @ 2.5 /754.57 GB
’ atinum & / 1*18 cores Intel(R) Xeon(R) CPU E5-2697 v4 @ 2.30GH | 110 GiByte

With
self-contact

Contact in a Wire Harness For more information
' about PERMAS contact:
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(w In Japan: INTES Japan
S 4th floor, Owlicourt,

1-3-6, Nishiikebukuro, Toshima-ku,
Tokyo, 171-0021, Japan

Phone +81-3-6915-2848

Fax +81-3-6915-2849

E-mail: info@intes.jp
http://lwww.intes.jp

International: INTES GmbH
Breitwiesenstr. 28

Wire set
n contact |
with bellow 4

4 Final position
| after rotation
= of 70 degrees

Wire set Model: Analysis: Run time: 29m 53s

and bellow Nodes 34,100 Nonlingar static yvith contact, 70565 Stuttgart, Germany
Elements 25,130 Prescribed rotation, 18 core,Intel(R) Xeon(R) Phone +49-711-78499-0
Unknowns 107,600 100 time steps, CRU E5 2697 ud @2.30GH, Fax +49-711-78499-10

110 GiByte Mt S ;
0 GiByte Memory E-mail: info@intes.de

http://lwww.intes.de

Contacts 10,200 CAS file.
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