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About 
Daniel
Taiwan → Illinois → California

Mechanical Engineer
University of Illinois Urbana-Champaign ‘24
FSAE, Robotics, Human-centered Design

Rivian Career
Manufacturing, 2023
Perceived Quality, 2024
Full time Perceived Quality, 2025



About 
Jeff
Pennsylvania → Kentucky → Michigan

Mechanical/Plastics Engineering Tech
Penn State University – The Behrend College

Background
Plan A Development - Trinity Industries
Process Engineer – Adam Mfg.
Senior Solutions Engineer - Moldflow 



What Is 
Perceived 
Quality?



Craftsmanship



Voice of the 
Customer



Making a 
product that 
capture the 
5 senses



Enhancing & 
Defining the Brand



Turning the 
subjective into 
engineering 
objectives

→ →



What is
DVAC?  
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Design 
Validation 
Appearance 
Certificate



What is
DVAC?  

Design 
Validation 
Appearance 
Certificate
Also known as AAR 
(Appearance Approval Report)

Approve part appearances for 
production use



Downsides & 
Limitations 
of DVAC

Fixing defects after-the-fact
Unavoidable but costly process!
Time consuming as well 
Tooling change, supplier loops, etc.

Time Consuming Process
Every customer-facing part 
Pre-texture & Post-texture assessments 



How do we predict 
defects and fix them 
before production?



Digital DVAC
New Technology for 
Virtual Review

Review parts during design 
process with photo-realistic 
visualizations

Allows us to catch defects 
before tooling kickoff

Sets expectations & improves 
part approval rates
→ Reduces Cost
→ Reduces Development time



Digital DVAC
Examples



Digital DVAC
Examples



Digital DVAC
Examples



What causes 
this?
Definition: Indentations on the surface 
of a plastic part typically found 
opposite a feature on the opposing 
side

Trade-offs
→ Appearance
→ Rigidity
→ Mass/Cost



Workflow 1
Direct Moldflow Method | 
Moldflow VRED

Pros
Most straightforward

Cons
Time consuming to generate fine mesh 
Time consuming to run simulation
→ Suppliers aren’t willing to run these 
studies

Most 

Run Moldflow 
simulations with a fine 
mesh that can directly 
be exported into VRED

12+ Million Mesh Elements



Moldflow Analysis

1.5M Elements
Sink = 0.0725 mm

3.2M Elements
Sink = 0.0767 mm

12.8M Elements
Sink = 0.0712 mm

Real world measurement: 0.08mm 
The finer the mesh, the finer the result



VRED 
Visualization
The limitations 
of this method

That’s not what an accurate sink 
mark looks like

The fine-mesh Moldflow study took 
24+ hours!



If the supplier is 
already running 
Moldflow, why re-
run it?



Moldflow Fusion VRED

Leverage production level 
Moldflow studies being run by 
engineering & suppliers

Take defect heat maps and map 
onto solid model in Fusion using 
Texture Extrude feature, 
generating deformed bodies

Take deformed mesh into VRED 
for visualization, applying texture 
and color to match real world 
expectations

Workflow
Option 2

→ →

Defect Mapping 
Method



Workflow
Option 2

CAD Moldflow Fusion VRED



Process 
Demonstration
Process 
in Action



VRED 
Visualizations
Studio 
Review
Sample different 
textures to hide defects



Process 
Recap
Pros & Cons

Direct Moldflow Method
+ Most accurate, full body result

- Have to re-run Moldflow studies

- Moldflow mesh isn’t designed for visualization

Defect Mapping Method
+ Can export from any Moldflow study

- More manual mapping work

- Fusion meshing & export limitations



Potential Next Steps
Ideas Worth Exploring

Could a fully deformed 
body (FBX) be exported 
directly out of Moldflow?

Could a fully unwrapped 
sink-heat map be exported?



Potential Next Steps
More Thoughts

Texture Extrude 
→ Function Enhancements
→ Autosizing Images

Meshing
→ Alternative Formats (Quads)
→ Surface Deformation



The Impact
Benefits 
of Digital 
DVAC



Integrate into Ok-to-
tool process

Catch issues before 
ever cutting steel

→

Improve DVAC Efficiency
Set realistic 
expectations, from 
virtual to physical

→

The Impact
Benefits 
of Digital 
DVAC
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