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4.2

4.3

4.4

5.1

5.2

Definitions
Geometric Dimensioning and Tolerancing (GD&T) is:

a. The engineering product definition methods that geometrically describe design intent
documentation base for the design of the quality control and production systems.

b. A technique of communication between customer engineers and supplier engineers
uniform interpretation of the acceptance requirements for a component in terms of its
tolerances.

and provide the

that promotes a
dimensions and

GDA&T provides the method for dlmenS|on|ng and tolerancmg ina Ianguage that helps to eliminate confusing

and inconsigten v
the Americap National Standard This code descrlbes the dimensions and tolerances of-the
reference tq the relationship of its features to each other and their functional interfaces’'w
assemblies, |etc.

Reference o Standards Documents—When this document applies, there shall\be a note g
in a document referenced on the drawing, which refers to ASME Y14.5M, SAE J20, and SAE

Reference to Gauging—This document and the ASME Y14.5M are notinténded as gauging
reference to|gauging is included for explanatory purposes only.

Figures—The figures in this document are illustrations intended only as an aid to the userin u
application qf GD&T to curved hose. Any numerical values shown are for illustrative purposeg

Theoretical
installed atti

Design Attitude—The theoretical design attitude is: The position of the hose
ude unless otherwise agreed upon by customer and supplier.

Boundary—The outside contour of the hose s _controlled by a true position outer boundary

The tolerange zone follows the basic centerline of the hose, and its zone is equal to tﬂ\ee

diameters’ NIMC size plus the positional tolerance. The outside surface of the hose must
boundary. To invoke this concept, the term BOUNDARY is placed beneath the feature co
Figures 1 t0|3).
Drawing Views

Projection—The drawing ‘must specify either third (3rd) or first (1st) angle projection including
projection symbol.

Minimum Vjews—=<A minimum of two orthographic views is recommended on three dimensior

14.5M: which is
component with
th mating parts,

h the drawing or
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vhen in the final
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hose outside
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al hose shapes.

End View
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1 marks, stripes,

etc.) to the next adjacent body length. This view is required for any radially located feature that is used as a

tertiary datum.
Identification—Views are to be identified such as: Top or Plan, and Bottom or Front.

Dimensions

Dimensions, Angles—All dimensions are to be in metric. Angles are to be in decimal degrees.

Origin—Dimensions may originate from any hose end.
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5.3

5.3.1

5.3.2

6.1

6.1.1

6.1.2

Basic Dimensions—The contour of the hose must be defined with basic dimensions.

COORDINATE Box—Dimensions may be shown in a Coordinate Table or Chart based on the

“right hand rule”

(see Figure 4). All coordinate dimensions in a Table or Chart must be noted that: “All chart dimensions are

basic”.
XYZ DIMENSIONS

a. If charted, the XYZ location dimensions as installed are required.

b. Dimensions may be shown as ordinate dimensions on the hose, and should be indicated as basic.

the datum rgference frame. In the datum reference frame, from left to right, the firstcdatum is
second datym is the secondary and the third datum is the tertiary. Sufficient datum featy
important to[the design of a part are chosen to position the part in the datum reférerice frame
frame exists|in theory only and not on the part. Therefore, it is necessary tosestablish a mett
the theoretig¢al reference frame from the actual features of the part. Due-to the nature g
(synthetic elastomeric materials) and being a non-rigid material subject to-free state variation,
surface is cirved or free-form, the datum planes may be described in one of two method
methods 1 dr 2) described as follows.

Method 1—Because of the requirement to inspect the contour'of the hose in its theoretical des
because it's|surface is curved or free-form, the datum planes will generally be located comp
the actual datum features (see Figures 2 and 3). The three mutually perpendicular planes wi
and normal {o the horizon, and will reside in the checking fixture (see Figure 5). When multipl
of equal importance are used to establish a single datum, the appropriate datum referg
associated modifiers, separated by a dash, are-entered into one compartment of the feature ¢

PRIMARY [
ends mus
features Iqg
used, sinc|

be used, and due to their'equal importance, a multiple datum is created by usin
cated on the |.D. of the ends. Datum targets are used to identify only the functio
e controlling the entire~surface is not required.

SECONDAR
always RR

Y DATUM—Theysecondary datum is a multiple datum feature using the end(s) off
S (regardless of feature size).

TERTIARY

DATUM~-A tertiary datum is required and will be a specified physical feature on

ATUM—The primary datum feature is the Internal Diameter(s) (1.D.) of the hosel.

e of establishing
oints, axes, and
blanes known as
the primary, the
res, those most

This reference
od of simulating
f a rubber hose
and because its
5 (referred to as

ign attitude, and
etely offset from
| remain parallel
p datum features
nce letters and
bntrol frame.

Because both

O multiple datum
nal portion to be

the hose and is

the hose. This

datum may be multiple datum feature(s) located on the ends (see datums C and F in Figutes 1 and 3) or a
datum target(s) (see datum E in Figure 2). It should be kept in mind that when an alignmentmark is used as
a datum, LWWW ; ipment or mating

assembly surface.” Therefore, the act of aligning the mark may affect the value of measurements (on a
fixture) or assembly. Never the less, the use of an alignment mark may be desirable because of other

considerations. This feature must be dimensioned and toleranced for width and length
dimensions and tolerances necessary to define its shape or location.

plus any other
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6.1.4

DATUMS SIMULATED, (FOR INSPECTION PURPOSES)—Datum feature simulators will be used to fixture the hose

in its basic theoretical design attitude, using the specified datum features identified in the feature control
frame. The primary datum feature(s) will be affixed to gage plugs with diameters equal to the maximum
inside diameter to obtain a least material condition (LMC). The secondary datum feature(s), the hose end(s)
will be positioned against datum feature simulators (surfaces) using a minimum of one point contact. The
tertiary datum feature(s) will be aligned to an index mark(s) on the fixture; or if datum targets are designated,
positioned against datum target features simulators. Other than locating on the specified datum features and
other datum target features (support points) as designated on the drawing, the hose will be considered to be
in it's “free-state.”

6.2 Method 2

The part

I6.2.1

6.2.2 PRIMARY [
datum is t
of two mut
6.2.3 SECONDAR
which is p
direction.

6.2.4 TERTIARY
when orie
been esta

6.2.5 Since a h

providing additional support or restraint as necessary (see Figures 2 and 3).

may also be described by establishing a datum reference frame at one end

ATUM—The primary datum feature is the internal diameter (1.D.) of one of the

ne axis of the internal diameter over a prescribed length. The axis is\theoretically
ually perpendicular planes, which are the origin of measurementin‘two (of three)
Y DATUM—The secondary datum feature is the end surfacerof the hose. The ¢
erpendicular to the primary datum axis (and planes) and.is the origin of measure)
DATUM—The tertiary datum feature may be an alignment mark or datum target wh

plished, the tertiary datum merely orients thé\part in space relative to them.

pse is flexible, supplemental support.Qfrestraint may be required beyond those

pf the hose and

nose ends. The
the intersection
directions.

atum is a plane
ment in the third

ich can be used

ntation is essential. Since the three datum planes and directions of measuremeént have already

identified in the

datum refgrence frame. These features may be covered in a note on the drawing and must be used for

inspection

location amd orientation, according to the car coordinate information, the hose can be inspe

(see Figur
Drawing N

7.1
tolerance zg
specified as

True Positipn Symbol—The“hose contour is specified by using a True Position Symbol

as indicated. By placing the datum and additional support features in a holding
es 2 and 3).

tes and Symbols

ne at Maximum Material Condition (MMC) for the feature tolerance. Datums,
Regardless,of Feature Size (RFS).

7.2 Support P

with appropfiate,geometric tolerancing dimensions and symbols.

:

nts—All vehicle hose support points, or restrictions (brackets etc.) are to be ident

ixture in relative
cted as installed

vith a cylindrical
f applicable are

ified and located

7.3

Boundary—The outside contour of the hose is controlled by a true position outer boundary tolerance zone.

The tolerance zone follows the basic centerline of the hose, and its zone is equal to the hose outside
diameters’ MMC size plus the positional tolerance. The outside surface of the hose must reside within this
boundary. To invoke this concept, the term BOUNDARY is placed beneath the feature control frame (see

Figures 1 to

3).
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FIGURE 1—DRAWING WITH MULTIPLE DATUM FEATURES
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FIGURE 2—DRAWING WITH DATUM TARGETS
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FIGURE 3—DRAWING WITH DATUM FEATURES AND
DATUM PLANES OFFSET FROM FEATURES
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FIGURE 4—RIGHT HAND RULE AND REFERENCE COORDINATE TABLE



https://saenorm.com/api/?name=a74be29b82649b20532d8e3a2a917ca1


<<
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


