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DRAWING VALIDATION TOOL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 11/536,075, ?led Sep. 28, 2006, now US. Pat. 
No. 8,087,004, the entire content of Which is hereby incorpo 
rated by reference. 

BACKGROUND 

Embodiments of the present invention relate to a geometric 
dimension and tolerance checking and validation tool. More 
speci?cally, certain embodiments relate to a geometric 
dimension and tolerance checking and validation tool that 
identi?es illegal geometric dimensioning and tolerancing in 
computer aided design (“CAD”) draWings. 
CAD draWings have become increasingly popular due to 

the expanded capabilities and sophisticated controls of CAD 
softWare applications. For example, CAD programs are com 
monly implemented to produce CAD draWings that are used 
by manufacturing companies to build and inspect manufac 
tured products. Some CAD programs have the capability to 
apply or embed geometric dimensioning and tolerancing 
(“GD&T”) to or in a CAD draWing. GD&T is an international 
language that includes a set of rules, Which can be applied to 
elements of a CAD draWing. GD&T provides a user With 
functional dimensioning of the product or component illus 
trated in the CAD draWing. 

SUMMARY 

Although GD&T can be very useful, applying inaccurate 
or invalid GD&T can cause numerous problems. For 

example, if a draWing is used to manufacture a component 
(for example, a valve for an internal combustion engine), 
information derived from the GD&T could cause the compo 
nent to be manufactured improperly (for example, the valve 
might be manufactured With improper dimensions, locations, 
orientations, etc). Thus, there is a need for a device or system 
Whereby the validity and accuracy of the application of 
GD&T can be checked. 

In one embodiment, the invention takes the form of a 
GD&T softWare validation tool that executes a variety of 
processes Which, among other things, can be used to check 
and verify the application of GD&T in a draWing. For 
example, in some embodiments, the GD&T softWare valida 
tion tool 

identi?es illegal tolerance modi?ers contained in a GD&T 
feature control frame (as described, e.g., in process 150, step 
160, beloW); 

identi?es tolerance and datum modi?ers that are illegally 
used or improperly located Within a pro?le feature control 
frame (as described, e.g., in process 150, steps 172 and 174, 
beloW); 

veri?es that the GD&T feature control frame is linked to a 
feature of siZe (“FOS”) and not a feature (as described, e. g., in 
process 200, step 202 beloW); 

veri?es it is a FOS or feature (as described, e.g., in process 
200, step 208 beloW); 

veri?es if an illegal datum modi?er is speci?ed for a feature 
(as described, e.g., in process 200, step 210 beloW); 

veri?es if an illegal datum modi?er is speci?ed for a FOS 
(as described, e.g., in process 200, step 212 beloW); 
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2 
veri?es if basic dimensions are used to establish the true 

position of the toleranced feature relative to the datums ref 
erenced (as described, e.g., in process 200, step 214 beloW); 

veri?es When datum references are used, that basic dimen 
sions are used to relate the toleranced feature to the speci?ed 
datums (as described, e.g., in process 150, step 168 beloW); 

veri?es that tolerances included in the ?atness GD&T fea 
ture control frames are re?nements that are relative to other 
GD&T feature control frames, or that are relative to location 
or siZe tolerances (as described, e.g., in process 250, step 260, 
beloW); 

veri?es that the methods used to attach the GD&T feature 
control frames to the features/features of siZe are correct (as 
described, e.g., in paragraph 64, beloW); and 

veri?es that all of the datums that are utiliZed in the feature 
control frames of the draWing are actually applied to compo 
nents Within the draWing, and that all of the datums that are 
de?ned Within the draWing are utiliZed in the GD&T control 
frames (as described, e.g., in paragraph 64, beloW). 

In another embodiment, the invention takes the form of a 
method of validating dimensioning and tolerancing symbols, 
modi?ers, and a feature control frame of a draWing. The 
manner in Which the feature control frame is attached to a 
feature is also veri?ed. Also, the GD&T magnitude and shape 
are veri?ed for correctness along With the relationship 
betWeen features/features of siZe that are linked by the GD&T 
feature control frame. The GD&T feature control frame, sym 
bols, and modi?ers collectively form a dimensioning tool that 
controls the shape, siZe, location, and orientation of the fea 
ture/feature of siZe and links the features/features of siZe to 
other features/features of siZe and to datums. The softWare 
validation tool ensures that all the GD&T dimensioning tools 
de?ne all these functions and relationships correctly. The 
rules imbedded in the softWare validation tool help to deter 
mine Whether or not the rules of GD&T (e. g., see FIGS. 4-14) 
are being correctly de?ned on the CAD draWing. Each GD&T 
rule error is numbered on the CAD draWing and the number is 
included in a report to help the operator locate the error on the 
draWing. The report describes Why the symbol is illegal and 
provides a location in a user manual, Which provides an 
example of the error along With examples on hoW to correct 
the error. The example draWings may include one or more 
relatively small draWings so as to ?t on a single page of the 
user manual (e.g., see FIG. 17). 

In another embodiment, the invention includes a method of 
validating applications of GD&T in a draWing. This method 
includes creating a computer aided design draWing having at 
least one draWing element. One or more GD&T rules are 
applied to the at least one draWing element of the draWing. 
The legality of the GD&T rules are then veri?ed With a 
softWare validation tool. Generally, verifying the legality of a 
GD&T rule includes verifying that the application of the 
GD&T rule satis?es a certain set of restrictions (described 
beloW). Each illegal application of the GD&T rule is also 
indicated With the softWare validation tool. 

In another embodiment, a method of validating applica 
tions of GD&T in a draWing includes creating a draWing 
having at least one draWing element. At least one GD&T rule 
is applied to the at least one draWing element of the draWing. 
The legality of the at least one GD&T rule is then veri?ed With 
a softWare validation tool. Each illegal application of the 
GD&T rules is also indicated With the softWare validation 
tool. Finally, a report is generated With the softWare validation 
tool, Which contains each illegal application of the GD&T 
rules. 

In another embodiment, a draWing validation tool com 
prises a process module, an identi?cation module, and a 


















