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1.
DIMENSIONING AND TOLERANCING SHALL BE IN ACCORDANCE WITH ASME Y14.5M-1994 AS AMENDED BY:
1.1

The General Motors Global Dimensioning and Tolerancing Addendum 2004.

1.2

Paragraph 2.2, Direct Tolerancing Methods, in Y14.5M:

Method (b), Plus and Minus Tolerancing, is preferred and should be used. Method (a), Limit Dimensioning, should not be used.

2. TITLE BLOCK NOTE

The note shown immediately below shall appear on drawings, documents or within databases which are in accordance with this standard. The note shall be in the title block (or in the general notes). The note invokes this standard.


THIS DOCUMENT IS IN ACCORDANCE WITH DELPHI ENGINEERING


DESIGN STANDARD B6, DIMENSIONING AND TOLERANCING – 2005. 
3.
RULES FOR RECONCILING GD&T PRACTICES IN ISO 1101:2004 AND ASME Y14.5M-1994 AS AMENDED BY THE GM ADDENDUM 2004 

3.1

Restricted application: Use of the rules for reconciliation is restricted to design programs that are likely to be sourced where the supplier can produce only according to ISO 1101 Geometrical Product Specifications (GPS) – Geometrical Tolerancing, and related specifications.

3.2 
GD&T practices cited are from ASME Y14.5M-1994 Geometric Dimensioning & Tolerancing, The GM Global Dimensioning & Tolerancing Addendum, and ISO 1101:2004 Geometrical Product Specifications (GPS) – Geometrical Tolerancing.

3.3

Assumptions for reconciliation

3.3.1
All GDT used on drawings using either standard must be interpreted exactly the same way.

3.3.2 General tolerances on ISO drawings must be shown on the drawing.

3.3.3 ISO metrology practices for validating GD&T should agree with ASME metrology practices.

3.3.4 Drawing formats (title blocks) will be modified to show dual standard status (see paragraph 3.4.9).

3.3.5 No standards addenda will be included other than those already used (GM Addendum 2004).

3.3.6 Origin of drawings using this standard will probably be ISO-based source (rather than ASME-based source).
3.4

REQUIREMENTS
3.4.1
All functional part features shall be controlled for form, orientation, location, profile or runout with explicit tolerances shown on the drawing.

3.4.2 Feature-of-size callouts must include tolerance values, even if ISO Limits & Fits are used.

3.4.3 Cones and wedges are not to be considered features of size unless elevation and opposed elements are defined. Control these features with profile or runout.

3.4.4 Do not use True Position control for non-features of size

3.4.5 The Envelope Principle (a.k.a. Taylor Principle and Rule #1 in ASME) shall apply on all mating features of size unless "Tolerancing ISO 8015" is invoked.

3.4.6 ISO general tolerances do not apply to geometric controls cylindricity, profile of line or surface, angularity, axial concentricity (coaxiality), true position or total runout.

3.4.7 Order of appearance of datum references in feature control frames always portrays datum precedence.

3.4.8 When centerlines and surfaces of parts are depicted at right angles, a 90-degree angle is implied.

3.4.9 The following general note shall be added to the drawing:

SPECIAL DRAWING STANDARD
This drawing may be interpreted using ISO 1101:2004 or ASME Y14.5M-1994 AS AMENDED BY THE GM ADDENDUM 2004. See Delphi ENGINEERING DESIGN Standard B6 for requirements.

3.5 Abbreviations

ISO



Ⓔ = Envelope Principle (=Taylor Principle and ASME Rule #1)



CZ = Common Zone



LD  = Minor Diameter



MD = Major Diameter



PD = Pitch Diameter



LE  = Line Element



NC = Not Convex


              ACS = Any Cross-section


3.6 EQUIVALENT TERMS


ISO





ASME

Ⓟ


   


Ⓟ

Reference Dim.



Origin Dim.


Auxiliary Dim.



Reference Dim.


TED (Theoretically Exact Dim.)
Basic Dimension


integral feature



(unknown)


mating size



actual mating envelope


maximum (or least) material size
maximum (or least) material condition
3.7 DIMENSIONING PRACTICES TO AVOID  (also see Figures 3 & 4)
3.7.2 ISO PRACTICES TO AVOID

3.7.2.1 Use of “dot” between adjacent dimensions to represent arrowhead (ISO 286 fig. 11(f)).

3.7.2.2 Use of “t” to abbreviate “thickness” (use THICK or THK).

3.7.2.3 Use of coordinate dimensioning from subordinate CSYS.

3.7.2.4 Measurement of profile of surface in any direction except normal to the surface.

3.7.2.5 Use of non-coaxial datums as compound datum (e.g. A-B).

3.7.2.6 Use of True Position without datum reference on hole/pin pattern (use normal datum).

3.7.2.7 Use of CZ and Flatness on more than 1 surface. (Use profile of surface – n surfs).
3.7.2.8 ”Per unit” form tolerances on GD&T orientation controls with datum reference. (use separate profile of surface control, with no datum references).

3.7.2.9 Dimension for round feature without diameter symbol Ø.

3.7.2.10 Use of dimensions not to scale.

3.7.2.11 Use of concentricity and symmetry controls (use true position instead).

3.7.2.12 Use of direct dimensions for functional features (use TED’s with GD&T).
3.7.2.13 Use of degrees/minutes/seconds for angle dimensions (use decimal angles X.Xº).

3.7.2.14 Using LMC (Least Material Condition) – Perfect form is required at LMC. Add note PERFECT FORM NOT REQUIRED AT LMC, if needed.
3.7.3 ASME PRACTICES TO AVOID


3.7.2.1
Use of non-coaxial datums as compound datum (e.g. A-B).

3.7.2.2
Use of “statistical” symbol〈 ST  〉in feature control frames.

3.7.2.3
Use of “between” symbol (((use word “between”).

3.7.2.4
Use of “controlled radius” abbreviation “CR”. (use “no reversals” or “not concave”).

3.7.2.5
Use of symbols for counterbore/spotface  ⌴, countersink ⌵ & depth/deep  ↧ (use words).

3.7.2.6
Use of tangent plane symbol Ⓣ (Use TANGENT PLANE) .

3.7.2.7
Use of composite profile-of-surface feature control frame. (use 2 separate frames).

3.7.2.8
Use of unequal profile tolerance symbol  Ⓤ.

3.7.2.9
Use of INTERRUPTED keyword for features and opposed-element features of size.

3.7.2.10
Use of combined profile of surface & true position for control of boundaries.
3.8 ACCEPTABLE DIMENSIONING PRACTICES  (also see Figures 3 & 4)
3.8.2 ISO PRACTICES

3.8.2.1 Use of +x.x/+y.y tolerancing for limits & fits (Fig. 1).
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25.00 4 o ISO Limit/Fit dimension. Target dimension = 25.08-25.02 =25.05+0.03

Mating part might use double negatives: 25.00 —0.02 —0.08 = 24.95+0.03
3D model should be created at target dimension size!





Fig. 1: Limit/Fit Dimensions

3.8.3 ASME PRACTICES

3.8.3.1 Use of diameter symbol on ALL diametral and cylindrical dimensions.
3.8.3.2 Use of unequal bilateral profile of surface tolerances (with phantom line for offset) (Fig. 2).
       [image: image2.jpg]



                            Fig. 2: Unequal Bilateral Tolerance

4. REFERENCE AIDS 
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 Figure 3: ASME Practices to Avoid & Allow
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Figure 4: ISO Practices to Avoid & Allow

5.
GENERAL INFORMATION
This standard is controlled by the Delphi Design Standards Team (DDST).
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