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Y14.5M-2009 for SolidWorks
Users




A Thomas Allsup
A Co-chair of North Texas SolidWorks User Group

A
A
A

A

BSME 1987 Oklahoma State University
MSME 1990 University of Texas at Arlington

took my first real GD&T course in 1998 and
nave been teaching it ever since

took my first SolidWorks class at Christmas
1999 using SolidWorks 1998 and have been
using it ever since




A This presentation is available for immediate
download at our website

A www.anidatech.com/SWTechGDT.ppt

A Those of you who can stay awake will notice that
each slide of this presentation has a song title 1
t heredos an answer shee
remember the artiste

I For those who have been through my prior
presentations, | like it when a presentation flows like a
song T this presentation does not by a long shot
hence the song titles to make you forget.




A Richard asked that | add more SolidWorks
content and since this is a SolidWorks
techni cal SuUMmMmmi t |t (
a reguest.

A Look for slides with a yellow background
for SolidWorks specific information.




A The ASME took over the publication of the
standard from ANSI in 1989.

I | still cringe when | hear people say they know ANSI GD&T, it is
kind of like saying you know Latin as you try to speak Spanish

A 1994: slightly updated with the biggest change
being the addition of metric dimensions hence
the AMoO Iin the title.

A 1999: reaffirmed without changes.

I This is the GD&T standard that an entire generation has used for
creating and interpreting drawings.




A This year, the standard was changed
significantly for the first time since 1994.

A Introducing the new ASME Y14.5M-2009!




A New standard has new symbols & refines
some existing terms but the most obvious
change Is the order & segregation of the 5

types of controls.
I FOPRL wi | | be coming up

A Maybe someone on the Y14 committee
does listen to us users after all

I Actually there are quarterly meetings & lots of opportunities to
comment on all the drawing standards.
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A Before we discuss the changes, an
obvious guestion Is do we have to learn
the new standard?

I If you create all your own drawings and never get drawings from
customers then you can keep using the old standard.

I If you are like me and have to interpret whatever is thrown at me
then you need to buy and start studying the new standard.

A We'll mention this later but don't throw
your old standards away.




A Let's start with the cover.

A Previously the front picture was datums on

the bluish green color background
I (Hey, I'm in San Antonio that color is AQUA).

A Now the cover is almost completely white
with a blue strip at the top and bottom and
a simple relatively small figure of a drilled
flange with a single position GD&T
tolerance.




ASME Y14.5-2009

[Revision of ASME Y14.5M-1994 (R2004)]

Dimensioning
and Tolerancing

Dimensioning and Engineering Drawing and Related
Tolerancing Documentation Practices

% The American Society of
® Mechanical Engineers




A When you start using the new standard

your drawing formats should be revised
have words like:

Al nterpret this dr awo009

A Don't throw your old standard away:
I You might need it to interpret the drawings you

created or receive from others that were created from

1994 to 2009.

I Dondot wuse the drawing
standard to use, look for the note on the drawing.
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A In this session, we do not have time to go
line by line with the changes but | will try
and point out the biggies like the new
symbols and the redefined terms.

A ASME offers a full 8 hour seminar

discussing every minute change.
I Hey, who added that comma?

A Appendix A of ASME Y14.5M-2009 has a
list of every change.




A In Section 1.2.1 Cited Standards now has ASME
Y14.41-2003 (reaffirmed in 2008) Digital Product

Definition Data Practices.

I Provides guidance to 3D model with embedded
dimensions and tolerances.

A Numerous new citations back to this standard.

I This topic came up in Austin during one of my Primer
lectures and | wanted to mention that the embedded
3D data has been allowed since 1984 but now it Is
really well documented.




A Section 1.3.3,1.3.4, and 1.3.49 introduce
new datums terms for

| Least Material Boundary
I Maximum Material Boundary
I Regardless of Boundary Size

A The symbols are the same for features.

A Features will continue to use the terms
LMC, MMC, and RFS.




A Section 1.3.32.2 introduces the new term
"Irregular Feature of Size"

AWedve al ways had featulr

i Remember the Acaliper testo?
I Cylindrical surface

I Spherical surface

I Two opposed parallel elements or surfaces

AThese are now called 0

ANow we get to introduc
Size







A Now an arbitrary profile can be identified
as a datum.

Al f that profile follc
material modifiers can be applied.

A Imagine extruded shape profiles, key
holes, splines, or other unusual shapes
now being able to be considered a datum.




A Section 1.8.14 Spotfaces now have a new
symbol that is a counterbore symbol with "SF"

Inside the symbol.

I Previously it was the same as the counterbore with no depth
specified.

A Spotfaces used to use the same symbol as a
counterbore with only the depth missing.

A Now you can also add a radius to the edge of
the counterbore as well as the main diameter.




Fig. 1-41 Spotfaced Holes

This on the drawing
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A Section 2.7.5 adds a new phrase
"CONTINUOUS FEATURE"

A There is a new symbol for this as well, the letters
CF in an irregular hexagon.

A A Continuous Feature is two of more features of
size that are not contiguous (touching) but wish
to be treated as a single surface.

I Example: A shaft with grooves cut into it. The main
shaft could be called a single continuous feature.




Fig.2-8 Continuous Feature, External Cylindrical

This on the drawing

22.2
~¢ 22.1

3.3.23

2.1.5

Means this

Envelope of perfect form at MMC.
No portion of the continuous feature
shall extend outside this envelope.

@224 % 22.1

\LEach cross section shall be

within the limits of size.




A Figure 3-11 Adds the following new
symbols:
I Datum Translation
I Unequally Disposed Profile
I Independency




A New Datum Translation Symbol is a triangle on
its side like a pointer.

A This overrides the basic dimension for locating a
position of a tolerance zone.

A This only makes sense if you have a couple of
geometric tolerances on a single feature and
you want one of the datum callouts to move with
the limits if the tolerance and one of the datum
callouts need to be absolute in space.
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A New Unequally Disposed Profile

A This concept has always been in the standard but required you use
chain lines and basic dimensions to determine the distribution of a
profile tolerance zone other than 50%-50% (practice still allowed).

A In the feature control frame you add the symbol and the value of
how much material you want to add.

i 0.5@ 0.5 means it is all added

i O.5®O means it can only remove material

| 0.5@ 0.1 means it can be 0.1 added material and no more than
0.4 removed.




a Surface Tolerance to a Basic Contour

This on the drawing

[ ]os]A]

Practice

(a) Bilateral tolerance

Alternate
Practice

(c) Unilateral tolerance (outside) (d) Bilateral tolerance (unequal distribution)
8.3.1.3
Means this
0.8 wide tolerance zone equally disposed 0.8 wide tolerance zone entirely disposed on
about the true profile (0.4 each side) one side of the true profile, as indicated
Actual profile Actual profile
N
Datum plane A
True profile relative to datum A
0.8 wide tolerance zone entirely 0.8 wide tolerance zone unequally
disposed on one side of the disposed on one side of the true

true profile, as indicated profile, as indicated

Actual profile 0.6

Actual profile Datum plane A

X (@)
True profile relative to datum A True profile relative to datum A




ANew I ndependency Symbo
A Previous standard required you write out

NPerfect For m

A Example: If you say a shatft is toleranced at
MMC then it must be straight but size may be all
that Is important to you so you can

A This choice of symbol and wording baffles me i
If would have gone Old Schoo
and made a circular no symbo
t hrough 1t anc

at MMC (ol

Ghostbusters
with a slash
NPFO I n




Fig. 2-7 Independency and Flatness Application




A Basic dimensions have always had two
methods of identification

I Put a rectangular box around them
I Put a note that says untoleranced dimensions

are basic
A Basic dimensions can now be identified in
Andigirtal data fil eo

first time)




A For those who have had the pleasure of sitting
through my eight hour GD&T Primer seminar or
my shorter "How to Spell GD&T" and for those
even luckier ones who have managed to avoid
I't, thereds somet hi ng |C:

A The Form-Orientation-Profile-Runout-Location
chart is my own invention and proposes a
method of learning GD&T based on a different
order than the old (or new) ASME GD&T
standard.







A New Order:

I Form, Orientation, Location, Profile, Runout

A FOLPR is getting closer to FOPRL....

it st || nice to see |t
and orientation starting off but with location
neing such a big oddity | would still make it
ast but the standard
earning tool.

I Plus it keeps people like me giving seminars.




ORIENTATION




A What's New with Form

A Not a lot of new information here but it is
now a separate chapter with lots of
examples.




A What's New with Orientation

A Not a lot of new information here but it is
now a separate chapter with examples

[ t hink | dve heard t

h




Al wish | could more accurately report this
one and | ove alread?
committee to help explain this one better.

AYou can AnowO use an
perpendicularity if you use two
perpendicular datum planes that they now
cal l hNalternative p

[ donot under stand t h
anything for this.

S




Fig. 6-4 Specifying Orientation for a Plane Surface Relative to Two Datums

This on the drawing

[l [o.12]A[B
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Alternative practice
as referenced in para 6.6

) 6
6.
6.4.2
6.4
0.12 —-‘

Means this

Datum plane B
(Secondary)

The surface must be between two parallel
planes 0.12 apart which are perpendicular
to datum plane A. Datum feature B is
invoked to constrain an additional rotational
degree of freedom of the datum reference
frame.

Datum plane A
(Primary)




A What's New with Location

A The chapter is much, much, much longer
with lots more examples.

A Whole new section about coaxial features
and lists differentiators for coaxial, runout,
and concentricity - one of the most
confusing tolerance

I Sorry for the bad pun.




A What's New with Profile

A We have always been able to place a circle around the
jog of a callout to change
requirement without the note.

I This means it only applies to the surfaces in the view called out.

A We can now place a double circle around the jog of a
call out to change 1t to nA
I This means it apples to all the surfaces of the part.

I Can not be placed on an isometric projection T not sure why.

A Profiles can now be datum features and can be modified
with material modifiers.
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