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Executive summary

Today'’s consumer is better informed, more discerning
and very product savvy. Furthermore, with vehicle
price, performance and perceived quality on a virtual
level playing field (per sector), design has never been
more critical to success. However, design is fashion-
able — it's ever changing and evolving — which puts
automotive manufactures under continuous pressure
to meet the demands of the customer and get
products to market faster. To do so, vehicle designers
require tools that enable them to rapidly explore
ideas, reuse knowledge, optimize concepts and
visualize and validate designs from ideation through
production; all within a collaborative environment
that facilitates informed cross-functional decision
making and ultimately accelerates the global vehicle
development process.
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Design to requirements

Vehicle design is an iterative process. As designs
develop - from concept sketch to clay model,
through theme selection and onto production
surfacing — so the "master” model shifts from the
physical to digital with continuous, changes and
refinements to the vehicle form. Throughout the
process, feasibility matures, the vehicle package is
optimized and the design is continuously validated
against engineering, manufacturing and legal
requirements. To expedite this process, tools such as
NX™ software from Siemens PLM Software provide
knowledge-based engineering templates to enable
designers and studio engineers to explore vehicle
architecture and packaging configurations to rapidly
progress designs from ideation to feasible concepts
while simultaneously taking into account the voice
of the customer.
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Hybrid modeling

Since the inception of ‘flame’ surfacing by Chris
Bangle in BMW's X Coupé concept car in 2001, vehicle
forms have become increasingly evocative. Sharp
feature lines are now prevalent across the industry,
adding tension to surfaces and providing a sense of
motion (even when the car is stationary). To create
such complex organic forms, NX supports a hybrid
modeling philosophy and provides comprehensive
tools to deliver the design intent (design language or
DNA) including reverse engineering (facet handling
and rapid surfacing), curve-based (sweeping/lofting/
meshing), freeform (“control point” editing), surface
solids (2D sketch derived geometry for creating
textures e.g. grilles and vents) and global deforma-
tion (global modeling by surface or function). For
conceptual workflows, multi-segment NURBS (non-
uniform rational B-spline) data can be used to reduce
the surface count — providing increased flexibility to
accelerate 3D concept creation. Freeform commands
offer embedded design “sculpting” and curve/surface
rebuild controls for Bezier (single span) output,
affording the superior control required for class-A
surface refinement. Utilizing hybrid modeling ensures
the digital sculptor is never limited by the software
but rather has the flexibility to select the most
appropriate tools for the task in hand.

An Offset Curve is used to create the initial
wheel-arch ‘eyebrow’ surfaces.

When the Offset Curve is modified, the ‘eyebrow’
surfaces update accordingly.

Change propagation speeds model creation
and modification to deliver the ‘Design Intent’.
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Change management

Class-A surface geometry is typically created on
specialist stand-alone software. This presents a
challenge when exchanging data with downstream
recipients (in the organization). Data translation
issues can result in changes to carefully crafted
surface forms, potentially requiring rework, or worse,
going unnoticed. Such specialist systems are usually
explicit, requiring the user “delete and recreate”
geometry when the inevitable change occurs. For
years now mechanical engineers have used paramet-
ric software (storing commands as features in the
part’s history) to enable rapid creation and modifica-
tion of geometry via rules (or parameters). Realizing
the benefits of this approach, NX brings feature-
based modeling to freeform design. Now digital
sculptors can readily accommodate change affording
designers freedom to rapidly explore concepts and
iterate themes.

In addition, NX uses associative constraints (rules
such as tangency or curvature continuity) and
parameters (values such as length or radius) to
control geometry. Values can be adjusted and
features added, and the geometry updates accord-
ingly. When combined, features, parametric inputs
and associativity enable rapid change propagation
and can significantly speed both create and modify
workflows. Furthermore, features provide the

ability to evaluate the cause and effect of change

(to geometry) throughout the design process; be it
positioning surface boundaries during initial creation,
or surface highlight refinement in the production
design phase. Most importantly, NX harnesses the
power of feature-based parametric modeling and
delivers it in a serviceable fashion providing flexibility
for digital sculptors to work explicitly or feature-
based “on-demand.”

A Styled Blend
Feature is used to
create the ‘eyebrow’
blend transition.

Onscreen Handles
provide control to
‘sculpt’ to the desired
shape.

Curvature continuous
surfaces (3G continuity)
ensure a superior ‘Class-A’
quality result.
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Collaborative engineering

In order to speed development, cross-functional
teams must collaborate effectively and work concur-
rently. Early visibility of design data (by the wider
organization) can reduce design iteration and
facilitate smooth progression through development
gateways. By utilizing NX, multiple body engineers
are able to work in parallel on the same part file to
simplify creation and modification of complex body-
in-white (BIW) panels. Knowledge is easily captured
and reused via product templates, user-defined
features (UDF’s) and rule-based wizards for recur-
rent engineering tasks such as calculating stone
impingement, tire envelopes and hinge locations.
Furthermore, template parts promote concurrent
engineering best practice by enabling body engineers
to replace class-A surface data (typically used to
construct BIW panels) with the latest surface revision,
and the associated BIW panel geometry updates
accordingly.

A Silhouette Fange Feature
is used to create the first
‘Flange and Fillet’ along the
wheel-arch edge.

Complex ‘Flange and Fillet’

conditions, such as varying
radii and flange length/angles,

can be produced using

onscreen Handles.

Feature-based Modeling
enables rapid change of both

the Styled Blend and Silhouette
Flange without the need for
lengthy model rework.
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Validate for production

Throughout design development, geometry is
continuously validated to ensure the myriad require-
ments are satisfied without compromising aesthethic
integrity. NX delivers comprehensive visualization
and validation diagnostics within a visually engaging
environment providing high definition decision
support throughout the process. During creation, the
digital sculptor continually analyzes surface aesthetic
properties (curvature graphs, highlight and reflection
lines) and technical criteria (engineering, manufac-
ture, quality and legal), while maintaining proximity
to reference facet data (scanned clay model). In
addition, the sculptor supports the review and sign-
off process, creating animations, renderings and
digital models for “design time” appraisal, optical
appearance (craftsmanship), color and trim, cubing
and formal design reviews. With ever greater empha-
sis on perceived quality, real-time rendering realism
is imperative in order to validate designs for produc-
tion. NX leverages global illumination (high dynamic
range image-based lighting and reflections), soft
shadows, inter-object shadows, ambient occlusion,
multi-layer paint materials and RTT environment
scenes, within an easy-to-use interface for rapid
model preparation.
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Conclusion

Increasingly OEM'’s are looking to consolidate product
lifecycle management (PLM) to exploit the benefits of
a single system solution — collaborative, concurrent
engineering with seamless data transfer and no loss
of data or model rework. NX supports the end-to-end
design process and leverages hybrid modeling,
knowledge reuse and template solutions to help
accelerate development and bring better products to
market faster.
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About Siemens PLM Software

Siemens PLM Software, a business unit of the Siemens
Industry Automation Division, is a leading global provider
of product lifecycle management (PLM) software and
services with 7 million licensed seats and more than
71,000 customers worldwide. Headquartered in Plano,
Texas, Siemens PLM Software works collaboratively with
companies to deliver open solutions that help them turn
more ideas into successful products. For more information
on Siemens PLM Software products and services, visit
www.siemens.com/plm.

www.siemens.com/plm

All rights reserved. Siemens and the Siemens logo are
registered trademarks of Siemens AG. D-Cubed, Femap,
Geolus, GO PLM, I-deas, Insight, JT, NX, Parasolid, Solid
Edge, Teamcenter, Tecnomatix and Velocity Series are
trademarks or registered trademarks of Siemens Product
Lifecycle Management Software Inc. or its subsidiaries in
the United States and in other countries. All other logos,
trademarks, registered trademarks or service marks used
herein are the property of their respective holders.

© 2012 Siemens Product Lifecycle Management
Software Inc.

X3 27018 1/12 C

Issued by: Siemens PLM Software. © 2012. Siemens Product Lifecycle Management Software Inc. All rights reserved.

Siemens Industry Software

Headquarters
Granite Park One
5800 Granite Parkway
Suite 600

Plano, TX 75024

USA

+1 972 987 3000

Fax +1 972 987 3398

Americas

Granite Park One
5800 Granite Parkway
Suite 600

Plano, TX 75024

USA

+1 800 498 5351

Fax +1 972 987 3398

Europe

3 Knoll Road

Camberley

Surrey GU15 3SY

United Kingdom

+44 (0) 1276 702000
Fax +44 (0) 1276 702130

Asia-Pacific

Suites 6804-8, 68/F
Central Plaza

18 Harbour Road
WanChai

Hong Kong

+852 2230 3333
Fax +852 2230 3210

10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /ExportLayers /ExportAllLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


