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Our Sponsor/Customer/Collaborator
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Background and Project Objectives
• Create a visual and data-driven view  (Dashboard) of selected design 

performance metrics (cost, performance, durability, etc.) relevant to 
the package system

• Select methodologies for evaluating Design for X (DFX) metrics for 
the packaging systems. 

• Evaluate DFX analysis processes for opportunities to reduce 
designer-analyst-designer round trip cycle times 

• Enable tracking for the rationale behind design changes and decisions. 
• Enable Trade-off Analysis and Optimization  of designs for cost, 

performance or with multiple objectives 
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PADD:  Packaging Analysis and Design 
Dashboard
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User Interface

Computational Engine
Impact Response. Cost. Geometry. Process Model

Database
Project Data . Materials Data

Computational Engine: Python 
evaluation engine with dependency 
graphs;  Customized models for 
molded ammunition packages

Database: SQLite-3

User Interface: HTML/CSS.
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Main Dashboard Shows Top Designs
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Designers can search and compare existing 
designs
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Two Selected Plastics Containers
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PADD Geometry Engine

Geometry Representations:
• CAD File Processing: Dimensions, surface 

area and volume determined with CAD 
File processing

• User Entry: Enter length, width, height 
and thickness for quick what-if 
calculations

• Or Switch between the two. 
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Upload STL FILE

Required geometric
Parameters are

Inferred from the 
STL
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Sizing What If Analysis
• Quick interface to resize to check weight, cost and process cycle time
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Track impact on design metrics
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Look for more attractive solutions in nearby 
design space
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Unit Manufacturing Costs

Cost are built from components:
Batch Cost: 
Material costs : Weight of (Material Used + Scrap ) * Cost / Kg
Process costs:  (Processing time estimate) * Process Cost/hr
Tool fabrication cost:     F(tool complexity, estimated hours)
Unit Cost:   Batch Costs/Batch Size (or production volume)
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Processing time estimates are physics-based ; Tool fabrication cost is empirical but a well known model 
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Cost Breakdowns per Part
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Cost vs.  Any Cost Driver Visualized
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Non-linear relationship between cycle time
(~ Processing cost component) and part
Thickness  related through physics of cooling
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• Material used: 
• PA66
• HDPE

• Drop height:  3 ft
• Including ammunition load: XX lbs

3 ft

Impact Performance Via Drop Test Simulations
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UNCLASSIFIEDImpact Force and Impact Time (high-
res simulations) – 0.125 in thick

Time History Graph of von Mises Stress 
at the Impact Point 

Time History Graph of Contact 
Force at the Impact Point 

von Mises Stress at the Time of 
Peak Contact Force
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Larger Thickness Container

Time History Graph of Contact 
Force at the Impact Point 

Time History Graph of von Mises Stress 
at the Impact Point 

1st Principal Stress at the Time of 
Peak Contact Force
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DEVCOM Armament Center Drop Tests
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FORCE PLATE

IMPACT PRESSURE FILM
(CHANGES COLOR)
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PADD Impact Performance Experiment 
Record 
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PADD allows impact data and video storage

19NOVEMBER 2-4, 2021 ANNUAL SPONSOR RESEARCH REVIEW



UNCLASSIFIED
Distribution Statement A. Approved for public release; distribution is unlimited.

UNCLASSIFIED

Impact Force Model (simplified)

Provide an approximate impact duration

Impact force will be estimated 

Opportunity to learn from the data
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PADD Demo Video
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Concluding Remarks
• PADD:  A dashboard for evaluating, analyzing and performing trade-

offs for ammunition containers was designed and developed.
• The system has an extensible computational engine, general purpose 

database, and a customizable user interface.
• Three DFX modules were provided:

• Cost Analysis 
• Process Cycle Time Analysis 
• Impact Performance Analysis. 

• PADD has been hosted at Stevens Institute and access was provided 
to DEVCOM armament center personnel for prototype testing. 
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