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Model-based definition (MBD) is an engineering design methodology where 3D CAD models 
contain geometry, product manufacturing information (PMI), and associated metadata as a 
single authoritative source of the part.  Typical MBD datasets consist of design intent, geometric 
dimensioning and tolerancing (GD&T), product specifics, bills of materials (BOM), surface finish, and 
other manufacturing details. 

Industry 4.0 has progressed in the engineering 
and manufacturing industries, but there still 
is a critical disconnect among the design, 
manufacturing, and quality processes.  
Designers create parts in 3D CAD systems 
with design intent and PMI data but often 
lack knowledge on how the part or assembly 
is manufactured or inspected. Manufacturing 
and quality requirements are not recognized 
at the design stage but found in the 2D 
drawing detail stage. It is a common practice 
in MBD to use one callout and mark it with a 
multiplier such as 4X.  For inspection planning, 
each hole must have an individual callout.  
Modification of the MBD data is necessary to 
create a valid inspection and quality plan. High 
QA streamlines that process.

Tech-Clarity, a technology research firm, estimates that designers spend almost 33% of their 
time creating and editing 2D drawings1. Using MBD can be distinct time savings for OEMs with a 
reduction in time designers spend creating 2D drawings.  But that savings in time is not passed on 
to manufacturing and quality groups. Those groups still rely heavily on 2D drawings to manufacture, 
inspect, validate, and report on parts. The creation of 2D drawings by quality teams not only 
eradicates any time savings but, in many cases, can double or triple the time supposedly saved.

1  https://tech-clarity.com/adopting-model-based-definition-mbd/6343

3D CAD applications allow for the insertion of engineering 
information such as dimensions, GD&T, notes and other product 
details within the 3D digital data set.
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Using MBD in Quality Inspection Processes with 
High QA Inspection Manager

Preparing 2D drawings from MBD datasets during the quality and inspection phase often involves 
assumptions and interpretations.  This increases risks for on-time delivery, cost, and quality parts. 
Unless treated differently, using current MBD methodologies for quality reduces efficiency and 
effectiveness that is expected by OEM’s.   

For MBD to be effective in quality workflows, a Manufacturing Quality Management System (MQMS) 
needs to be in place to close gaps in part design, manufacturing, and quality execution. Inspection 
Manager from High QA provides a “single source of truth” for part quality data with both 2D and 
3D files by managing all design, manufacturing, inspection, and quality data in a centralized digital 
location. This means inspection time is reduced and human interpretations are prevented resulting 
in fewer errors and inaccuracies. Having an authoritative single source of data provides greater 
repeatability, traceability, and accountability in the quality process.

With Inspection Manager, PMI from all native 3D MBD datasets is extracted automatically when the 
file is opened. Users can trace, adjust, and re-locate PMI data to the essential views directly on the 
MBD model to correctly drive 
quality processes. 

Once the file is automatically 
ballooned and modified, it 
is converted to a usable 2D 
drawing. Users can assign critical 
dimensions, inspection tools and 
methods, and group dimensions 
for in-process inspection. The 
High QA database driven solution 
with revision management 
enables all users the ability to 
reference the same data in real-
time. Reports for First Article 
Inspection (FAI), Production 
Part Approval Process (PPAP), 
and other standard and custom 
reports are kept with the part 
data.  Quality audits are simple 
with all the data stored in one 
easily accessible database. 

Inspection Manager from High QA is an effective Manufacturing Quality Management System that 
increases accuracy, efficiency, and productivity in manufacturing quality intelligently using both 2D 
and 3D MBD files.

The MBD module in Inspection Manager enables users to intelligently extract, 
modify and manage all quality information from 3D MBD data sets.
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