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Digital Tolerance
“Model-based definition could spell the end for traditional drawings, but first,

there’s an issue of trust to address.”
By Jean Thilmany, Associate Editor Mechanical Engineering Magazine



• Many defense systems are delivered with insufficient, 

inaccurate, and non-interoperable data that makes 

sustainment difficult. 

• 3D model data is not currently approved within DoD for use 

as the Official DoD Master product data set.

• No approved processes or guidelines currently exist within 

DoD for validating 3D product data integrity or certifying 

3D model data for approval as 

the master data reference.

• Vendors are often reluctant to quote due 

to risk involved with questionable models                           

or will quote considerably higher 

prices to cover risk.
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1. New Systems: DoD Receives Technical Data Packages

DoD TDPs Suppliers

Refit / Upgrade Requirements

Provisioning Requirements

2. Existing Systems: DoD Authors Technical Data Packages

TDP Validation Requirements

TDP Validation Requirements
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Customer Delivery

Full TDP Review Semi Automated

Derivative Creation

Triggered Validation Human Approval

Product Lifecycle Management Check In

Triggered Validation Human Approval

Design Model Creation

Concurrent Validation Semi Automated



• Translation and Migration Validation

– Lost Data?

– Significant changes introduced?

– Non-value-added rework

– Unknown change affects design intent
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• Developing and demonstrating processes and 

specifications for validating 3D model data for approval 

as “master” product data. 

• Project scope is limited to an initial set of priority 

applications. 

• Developing data quality requirements, validation 

techniques, and data validation 

metrics.

• Developing tools to allow 

program managers to assess 

technical data packages for 

conformance to model quality 

guidelines. 
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• Working with software vendors to establish 

requirements and continuously release new 

validation capabilities as an ongoing activity.

• Working with DoD organic

industrial base (depots), 

prime contractors and 

technology vendors to 

set requirements and 

establish processes 

and specifications.
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• Successfully completed pilot validation effort of M2 

50 cal. models and Bradley transmission models. 

– The pilot included fully M2 models created by ARDEC 

and Bradley transmission models. 

– The models were validated against the MBE schema 

and model validation requirements. ITI and Elysium 

software applications were used to validate the 

models. 

– The Bradley transmission models were then 

translated from CATIA 4 to Pro/E Wildfire 4 format 

and re-validated. 

– 21% of the Bradley transmission  models contained 

errors

• Plan to continue M2 pilot and extend to supply 

chain.
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• Model validation is only the first type of validation 

needed

• Future TDP deliveries to and from the DoD will 

most likely deal with Product Lifecycle Management 

data and tools

– These tools provide configuration management for the 

entire TDP not just the part model

– Once delivered, there needs to be assurance that what 

was received is exactly what was sent

• We are currently starting an 

initial pilot

– The primary scope of this is to 

identify gap and problem areas 16



Composites Data Sets

• Level I – Basic definitions
– Ply orientations, materials, lay ups, ply boundaries, tool 

surface

• Level II – Analysis capability
– True fiber orientations, zone definitions

• Level III – Manufacturing data
– Flat patterns, fiber placement data, deposition start 

locations, layup strategy


