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Take Me to the Pilot of This Song 

ÅThomas Allsup 

ÅCo-chair of North Texas SolidWorks User Group 

ÅBSME 1987 Oklahoma State University 

ÅMSME 1990 University of Texas at Arlington 

ÅI took my first real GD&T course in 1998 and 

have been teaching it ever since 

ÅI took my first SolidWorks class at Christmas 

1999  using SolidWorks 1998 and have been 

using it ever since  



Save Me 

ÅThis presentation is available for immediate 
download at our website 

Åwww.anidatech.com/SWTechGDT.ppt 

ÅThose of you who can stay awake will notice that 
each slide of this presentation has a song title ï 
thereôs an answer sheet at the end if you canôt 
remember the artisté 
ïFor those who have been through my prior 

presentations, I like it when a presentation flows like a 
song ï this presentation does not by a long shot 
hence the song titles to make you forget. 



Dance With The One Who Brought You 

ÅRichard asked that I add more SolidWorks 

content and since this is a SolidWorks 

technical summit it didnôt seem that odd of 

a request. 

ÅLook for slides with a yellow background 

for SolidWorks specific information.  



What a Long Strange Trip Itôs Been 

ÅThe ASME took over the publication of the 

standard from ANSI in 1989. 
ï I still cringe when I hear people say they know ANSI GD&T, it is 

kind of like saying you know Latin as you try to speak Spanish 

Å1994: slightly updated with the biggest change 

being the addition of metric dimensions hence 

the ñMò in the title.  

Å1999: reaffirmed without changes.  
ïThis is the GD&T standard that an entire generation has used for 

creating and interpreting drawings. 



Remember the Good Times 

ÅThis year, the standard was changed 

significantly for the first time since 1994. 

ÅIntroducing the new ASME Y14.5M-2009! 



Ch-ch-ch-changes 

ÅNew standard has new symbols & refines 

some existing terms but the most obvious 

change is the order & segregation of the 5 

types of controls.  
ïFOPRL will be coming up sooné 

ÅMaybe someone on the Y14 committee 

does listen to us users after all 
ïActually there are quarterly meetings & lots of opportunities to 

comment on all the drawing standards. 



Old Flame 

ÅBefore we discuss the changes, an 

obvious question is do we have to learn 

the new standard? 
ï If you create all your own drawings and never get drawings from 

customers then you can keep using the old standard. 

ï 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. 

ÅWe'll mention this later but don't throw 

your old standards away.  



Cover Me 

ÅLet's start with the cover. 

ÅPreviously the front picture was datums on 

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

ÅNow 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. 





Who Needs Pictures? 

ÅWhen you start using the new standard, 

your drawing formats should be revised to 

have words like: 
ïñInterpret this drawing using ASME Y14.5M-2009" 

ÅDon't throw your old standard away: 
ïYou might need it to interpret the drawings you 

created or receive from others that were created from 

1994 to 2009. 

ïDonôt use the drawing date to determine what  

standard to use, look for the note on the drawing. 



I Walk The Line 

ÅIn this session, we do not have time to go 

line by line with the changes but I will try 

and point out the biggies like the new 

symbols and the redefined terms. 

ÅASME offers a full 8 hour seminar 

discussing every minute change. 
ïHey, who added that comma? 

ÅAppendix A of ASME Y14.5M-2009 has a 

list of every change. 



This Song Has No Title 

ÅIn Section 1.2.1 Cited Standards now has ASME 

Y14.41-2003 (reaffirmed in 2008) Digital Product 

Definition Data Practices.  
ïProvides guidance to 3D model with embedded 

dimensions and tolerances. 

ÅNumerous new citations back to this standard. 

ïThis topic came up in Austin during one of my Primer 

lectures and I wanted to mention that the embedded 

3D data has been allowed since 1984 but now it is 

really well documented. 



Material Girl 

ÅSection 1.3.3,1.3.4, and 1.3.49 introduce 

new datums terms for 

ïLeast Material  Boundary 

ïMaximum Material Boundary 

ïRegardless of Boundary Size 

ÅThe symbols are the same for features. 

ÅFeatures will continue to use the terms 

LMC, MMC, and RFS. 



Big óOl Truck 

ÅSection 1.3.32.2 introduces the new term 

"Irregular Feature of Size"   

ÅWeôve always had features of size  
ïRemember the ñcaliper testò? 

ïCylindrical surface 

ïSpherical surface 

ïTwo opposed parallel elements or surfaces 

ÅThese are now called ñregularò features of size 

ÅNow we get to introduce ñIrregularò Features of 

Size 





Shapes of Things 

ÅNow an arbitrary profile can be identified 

as a datum. 

ÅIf that profile follows the ñcaliper testò then 

material modifiers can be applied. 

ÅImagine extruded shape profiles, key 

holes, splines, or other unusual shapes 

now being able to be considered a datum. 



Love is a Bore 

ÅSection 1.8.14 Spotfaces now have a new 

symbol that is a counterbore symbol with "SF" 

inside the symbol.  
ïPreviously it was the same as the counterbore with no depth 

specified. 

ÅSpotfaces used to use the same symbol as a 

counterbore with only the depth missing. 

ÅNow you can also add a radius to the edge of 

the counterbore as well as the main diameter. 





The Continuous Life 

ÅSection 2.7.5 adds a new phrase 

"CONTINUOUS FEATURE"  

ÅThere is a new symbol for this as well, the letters 

CF in an irregular hexagon. 

ÅA Continuous Feature is two of more features of 

size that are not contiguous (touching) but wish 

to be treated as a single surface.  

ïExample:  A shaft with grooves cut into it.  The main 

shaft could be called a single continuous feature. 





Symbol of Life 

ÅFigure 3-11 Adds the following new 

symbols: 

ïDatum Translation 

ïUnequally Disposed Profile  

ïIndependency 



Movinô Out 

ÅNew Datum Translation Symbol is a triangle on 

its side like a pointer. 

ÅThis overrides the basic dimension for locating a 

position of a tolerance zone. 

ÅThis 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. 





No Equal 

Å New Unequally Disposed Profile Symbol is a ñUò in a circle. 

Å 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). 

Å In the feature control frame you add the symbol and the value of 

how much material you want to add. 

ï0.5  U  0.5 means it is all added 

ï0.5  U  0 means it can only remove material 

ï0.5  U  0.1 means it can be 0.1 added material and no more than 

0.4 removed. 





Independent 

ÅNew Independency Symbol is an ñòIò in a circle. 

ÅPrevious standard required you write out 

ñPerfect Form at MMC (or LMC) is not required.ò 

ÅExample:  If you say a shaft is toleranced at 

MMC then it must be straight but size may be all 

that is important to you so you can   

ÅThis choice of symbol and wording baffles me ï 

If would have gone Old School Ghostbusters 

and made a circular no symbol with a slash 

through it and ñPFò inside.    





Back To Basics 

ÅBasic dimensions have always had two 

methods of identification 

ïPut a rectangular box around them 

ïPut a note that says untoleranced dimensions 

are basic   

ÅBasic dimensions can now be identified in 

ñdigital data fileò (explicitly stated for the 

first time) 



F.I.N.E. 

ÅFor 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 

it, thereôs something called a FOPRL chart. 

ÅThe 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. 





Beauty Through Order 

ÅNew Order: 

ïForm, Orientation, Location, Profile, Runout 

ÅFOLPR is getting closer to FOPRL.... 

ïIt still nice to see the ñeasierò concepts of form 

and orientation starting off but with location 

being such a big oddity I would still make it 

last but the standard isnôt supposed to be a 

learning tool. 

ïPlus it keeps people like me giving seminars. 





Dude Looks Like a Lady 

ÅWhat's New with Form 

ÅNot a lot of new information here but it is 

now a separate chapter with lots of 

examples. 



I Kissed a Girl 

ÅWhat's New with Orientation 

ÅNot a lot of new information here but it is 

now a separate chapter with examples  

ïI think Iôve heard that song before. 



Up Against the Wall,  

Redneck Mother 

ÅI wish I could more accurately report this 

one and Iôve already sent a note to the 

committee to help explain this one better. 

ÅYou can ñnowò use angularity to control 

perpendicularity if you use two 

perpendicular datum planes that they now 

call ñalternative practiceò 

ïI donôt understand the need, benefit, or 

anything for this.  





Everything In Its Right Place 

ÅWhat's New with Location 

ÅThe chapter is much, much, much longer 

with lots more examples. 

ÅWhole new section about coaxial features 

and lists differentiators for coaxial, runout, 

and concentricity - one of the most 

confusing tolerances ñaroundò.  

ïSorry for the bad pun.  



The Right Profile 

ÅWhat's New with Profile 

ÅWe have always been able to place a circle around the 

jog of a callout to change it to the ñAll Aroundò 

requirement without the note. 

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

ÅWe can now place a double circle around the jog of a 

callout to change it to ñAll Overò requirement. 

ïThis means it apples to all the surfaces of the part. 

ïCan not be placed on an isometric projection ï not sure why. 

ÅProfiles can now be datum features and can be modified 

with material modifiers. 






