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* |IT for Simulation

Our job is to provide computer hardware and software that works together to
efficiently simulate real world vehicle performance. We strive to let or engineers
be creative and design the best vehicle without having to be computer experts.

Simulation: Prepare Model
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Regional Honda HPC Service
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Honda R&D Americas — Phase 1

Phase 1 Phase 2 Phase 3 Future
Honda R&D - Ohio

X ] * Honda R&D Americas is still small

d ::zf;",:ﬁ:'”" * Maturing frame and chassis development

» Pilot, Element & * CAE community is small and expert driven
Ridgeline

@ CAD /PLM
Implementing the start of PLM

First Digital Prototype Model (DPM)
capability is implemented with CATIA V4

= First CAE Automation attempt. Build the safety
CAE body in white model from CATIA data with
HyperMesh for batch meshing and welding.

Focus is on expert CAE (NV, crash, durability),
batch meshing and expanding HPC resources
= Modeling methods are growing rapidly

Emerging need is to reduce model creation time and effort.

Automation and Data Mgmt Starts

* Growing need for safety simulation provides an opportunity

— Crash simulation provides a good return on CAE investment, but demands
high quality, detailed vehicle structural finite element model

— Developed a software application with Altair to automate the body in white

* BOM interface included part
selection, material, thickness, and
mesh quality settings

Generate

5 * System auto extracted CAD, meshed
White Body (W/8) FEM parts and welded sub-assemblies

WBB

Mesh &

* Body in white tool was not successfully implemented. 3 Reasons.
1. Batch mesh quality was not acceptable — software vendors have improved
2. Itdidn’t work reliably — CAD data quality was inconsistent
(what is final shape, which direction is thickness, where are spot welds)
3. The users didn’t want it — our current process is fine, we don’t need it

This failure identified the gaps for a successful tool in the future
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What Do the Users Want?

This is a critical question for success of a new system or tool

* Expert Engineers want good information and good data
— Information => part #, material, thickness, weld location
— Data => quality 3D surface or solid definition

~ We can start here. This is required for automation also.

* Expert Engineers want flexibility / freedom to find the right answer
— They won't just accept the answer some automated tool gives them
— Flexibility often means manual adjustment —a new method, a new way
— Freedom may mean a new design concept that wasn't “programmed in”
~ We need to use industry standard Pre-Post software applications
* Expert Engineers want efficiency
— Many write their own script to automate a specific task or process
— Shared use of scripts requires modeling standards — even for experts
» We need a semi-automated tool. Automate the repetitive, non-thinking

Honda needed the expert CAE users to lead the next step

Phase 1 Phase 2 Phase 3 Future
Honda R&D - Ohio

» Vehicle technology Honda R&D Americas is growing both in
ﬁ ressach sxpanls manpower and responsibility
» MDX, Pilot & ZDX :

CAE capacity and capability is increasing

. -2 CATIA V5 modeling capability
[ et sctca || Tchnem Dincion | _ il and standardization provide the

Body DPM Standards structure for automation
CATIA V4 VPM NAVI

4 CAE Automation i - —

‘ SSP is a semi-automated, DPM

—>|Build all crash modesy - ¥
Simultaneous driven process that quickly
’ ‘ builds multiple crash models
mmm

# CAE Data Mgmt

High speed, project organized
network storage meets the need

Efficiency and capability are good, but can they scale with increasing demand?
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No Data Management for CAE?

* Network file system does provide data management

4 CAEData (Q) Directory Structure
L active - Linux: /cae/data/active/project/event/group

)i closed - Windows: ‘‘am'hrao\cae‘active\project\event\group
L. reference . . .
2 e where projects = current vehicle development project codes
. Fesearc * .

tmp ¢ where events = select development stages

¢ where group = appropriate groups

* Simulation Data Management Suites are available

— Investigated MSC’s SimManager, Altair’s Data Manager & Simulia’s SLM

— They provided CAD to Simulation report capability, but required significant
customization and commitment to implement.

— SLM was newer to the market and offered a different option, an smaller
scale approach focused on configuration instead of customization.

— However, software and implementation was costly for all and the CAE
experts perceived these tools as a loss of flexibility and slow down

Honda is not ready to deploy CAE Data Management

Past Development Process

Concept/Styling Design

Turn surfaces into CAD Mature part
Scanned surfaces Make drawings design/concept
from clay

Virtual Development Process

Many Iterations

Production
Tools

Scanned surfaces
from clay

Success is based on confidence of predictive CAE methods
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Honda R&D Americas — Phase 3

Phase 1

Phase 2

Phase 3

Future

Honda R&D - Ohie

» Powertrain
responsibility
increases

# Odyssey, MDX & TLX

Vehicle development process is
changing — fewer prototypes
CAE manpower capacity is tight

4 CAD /PLM
ENOVIA V6 PLM deployment expands CAD
CATIAVE management to include part
Doy OPM Sandatis and process management
CATIA V4 VPM NA
4 CAE Automation
CATIA based automated CAE
_ simultaneou model creation tool
m— W”m (CAE for Design Engineer)

# CAE Data Mgmt

CAE automation and
increased responsibility

drive data mgmt need

The CAE community is no longer small and expert only

* 2 Examples
— Design CAE — HVAC Duct
— CAE Expert — Roof Crush
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Design CAE Example — HVAC Duct

* Problem

— Current method had trouble meshing part assemblies and had limited
solver capacity (license cost & workstation calculation).

— The interactive process was time consuming and occupied the CATIA license.
It also didn’t provide any automated reporting or data management.

* Goal

— Develop an automated HVAC Duct system simulation tool that eliminates
meshing issues, improves solve time and accuracy, automates reporting and
provides simulation data management.

— The tool interface should be based in or work with CATIA.

CATIA Data &
CAE Conditions
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* General purpose, automated CATIA CAE model builder

L3

* Common interface for all simulation types => profiles

amsmosa |l

* A Profile is a specific set of rules and commands to
build and perform a predefined simulation
— Profile = config + library command + custom command
— Examples: Joint strength, panel rigidy, HVAC duct airflow, etc
* Contains a library of standard CAE model building
functions that are executed as needed by each profile.

FLEE #r Ao« = >
]

BEAUFINLELS &

sa|1y0.d

* Leverages Honda standards such as DPM properties,
connection definitions & batch job processing

m AT

rasas:( ASSENELY

HOOD FRAME SHAPE COTIMEZATION (PRESSURE MAD)

OO0 PRAME S0 CETIMEZATION (EOMT LOADS)
AL _ﬁ CPTRGIATICN FRESRAE Mab)

E CONPRS dms AF)
| A CErF AT o Lot
r—-- P —— ‘_,f" —

—I NVH & Acoustics

Duct geometry:
surface or solid |

Required
INSIDE PT:
Define fluid domain to solve
. 'H‘"“-H____
——
.
” g INLET SURFACE:
E Define inlet boundary
£l Optional
B
OUTLET SURFACE:
Define outlet boundary
' CUSTOM CAMERAS Optional — ==

If you set n CATIA. th the post
processed result images. This allows you to gt a deulled Ioek at specific concerm areas.

| REFERENCE SURFACE:
Define surface to draw contour

S

Camera in CATIA Genarated lmage
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Mesh and Solver Settings

- Discretization Scheme:
- Turbulence Model:

- Boundary layer:

- Cell Length:

- Number of iteration:

- Number of cpu:

2™ Order

SST K-t0

3 prism layers

see chart ( Cartesian snapped Cell )
1,500

128 parallel

==> Calc. with 530,000 cells takes about 9 minutes

Distance from wall Default Fine Part Infoutiet
(mm) (mm) (mm) Boundary
(mm)
0.330-
b 3.125 1.563
<50 3.125
<100 6.25 1.563
6.25
<200 12.5
Boundary layer 0.3mm N/A

Default

aner rm!_ma:u_:!
00006
B soscs ‘s
00004 LY
¥ a0003
" nooaz
0.0001
) 1200 130 1800 10
. — TOPODL_surtace 5
- — TOPOOZ_surtace_8
B3 TOPODY_surtace_11
= . TOPOD4_surtace_14
1
R EEL 1300 1400 o0

OpenFOAM — Mesh & Solve

4907581

1. Define a domain that ! Cell Domain
Including the duct

OpenFOAM - Leak Detection

The top concern for an internal
CFD simulation with batch mesh
is leak control or an unsealed
domain.

This was the root cause of the
part assembly meshing troubles
of the previous tool.

&

location

2 ——— i
2. Mesh the domain I 1 |
Leakage |
“Very small leaks are location
+ 1 L bt 11 1 1
filled automatically 1= 11
L~
3. Daes the Cell Domain Wall ~~lemlolnl ]
still exist after mesh process?
o
| 4. High pressure point | M
‘ Cell Domain Inside
point
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Infrastructure ViewPoint
]
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No link today.
Establish link with CAD in future.
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| User Client | Global DB
= (Enovia V6)

HRAO FBS Enovia V6 DB

(Enovia V6) & Storage

Problem

— Engineers often run several design ideas at the same time and then
manually check the results interactively one-by-one.

— New engineers rely on experienced associates to answer questions about
previous developments and to find old data.

{
i
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|
]
¥
»

3
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Ny Hel

s S

— Automatically create initial results (animations, pictures, graphs, key values)
that focus the engineer on the most promising designs for in-depth analysis.

— Categorize, track and retain previous development results and knowhow to

bring new engineers up to speed quickly and minimize impact to
experienced associates.
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HONDA | jay CAF Job Job

Submission

- ModeGeometry& .
CAE Conditions

=1 0 ose-tpaa-w JETR-EED
ELI R & S v ] Hes Lo

\_ Solve and Report

. Automated

CAEWeb is the portal for High T T e e T T T e e ]
Performance Computing (HPC) *“””"“"_ = E
resources, services and knowledge T el
* Required for engineers to submit ' scib  CETamSt 4 i = 5 l
CAE jobs for calculation. HONDA  |Jew CAE Job j

* Provides system level information
that can be used to automate
activities for the CAE users e

+ Latest version gather additional New Required
information to allow automation of Information
reports and SLM data import. 3
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SLM Features - Search

* Integrated with core Honda R&D Americas Enovia PLM system
* Access from My Desk + Scenario Definition + Simulation Activity Search
* Standard SLM interface configured to show attributes important to Honda

Powerview /

e { hren:

Search Refinement Search Results
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g [ i Images
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Simulation Data KE"F Data
Vahicie Flass ko] (searchable)
TIHS Target (4.4x) [N] |

Pax Farcs (W] |

Max Displacement [mm]
Displacensent al Target Load [mm]

Files

D& | 01_saseine_recert.ppe (132,431)
D8 | rlcdenacern o (1.
D& | Hek_s_dmamore st

| Upload a File
D& | Hes = metscos_ourter (37.591)

D8 | mez | nosice sim_eut b (394)

Outpe e/ dana et W21 271 ket el _eruhi0]_Basetne =

Watermark (removed
by Lifecycle change)

Path to Complete |-
Results

Safety Simulation ANSA
Report and other files
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* Select two simulations and click on Compare Results

* June 2014 release supports 10 items
(B Cope Goope Chvome ce x Homta CAZ Wele = (D R Povtal - GEAR S —— _,Tln e et a5 e b
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e >
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owne B
G

Ezne [oem

* Concerns & What’s Next

Copyright — Honda R&D Americas 14



6/25/2014

Concerns & What's Next

* The success of CAE automation and data management is fragile
— Some automation tools are regularly used and applied to development, but
other have been developed but not used
* Need to understand why some tools fail
* Enhance and expand the scope and capabilities of what works
— Data management is optional from the simulation engineer’s perspective

* CAE automation is required to get results, but the ultimate value of data
management is not realized until the next development — delayed benefit

* Until then, focus on “What can we do for you” and “Capturing the data.”
* Management support will be required to ensure successful growth

* Promote, Listen, Improve, Repeat

* Keep watch of both technology and industry — you might think of
the next great thing

sorted GE ard Expanding HPC Usage

HRA Cloud Regional Honda HPC Service
Windows
Blades Q
North
American .
HPC Cloud
CAEWEB CAE Portal Py

" o
Windows
HPC Server xo0s

Complete Batch Job Management

7 \

/ CATIA CAE \J
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Our goal to provide computer hardware and software that works together to
efficiently simulate real world vehicle performance does not change. But finding
new ways to apply existing technologies to simulation, can have a big impact.

Life Like
Result

Thank You
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