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CADPROG, Updated

* Contract: Noo174-16-P-0052

»> AET is creating a ballistic cartridge modeler using the platform
MATLAB by translating, updating and improving the
Government Furnished Material (GFM) CADPROG ballistic
modeling program.

» The new ballistics modeler is the property of the Navy.
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User supplied input parameters
“Hard-wired” parameters

Internally-computed parameters

Model (time-dependent) variables

Mass averaged thermodynamic properties of gas mixture
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CADPROG, Basics
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CADPROG, FORTRAN Version
Generic Guillotine Cutter

File Edit Format View Help
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CADPROG V10

* Add Workspace Variables
* Chamber Model
* Propellant Model
* Granulation Model

* Run Simulations
* Simulation Model
* Create tables and graphs

* Automate Analysis
* Maximum Conditions
* Dynamic Response Index
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MATLAB R2016a Workspace Workflow
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CADPROG, V10

* Lumped Parameter Model for the interior ballistic performance of
CAD’s & PAD’s, and Closed Bomb Test Fixtures

* Source Code is MATLAB, R2016a

* Uses a 4" Order Runge Kutta integration scheme to calculate the
dynamic responses from the initial conditions.

* Input, Program Interactive, with “Help Function” or MATLARB file

* Output:
» MATLAB Table Format, structured
» HTML Report, structured
» Plots, Edit Capable
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CADPROG Vao: Program Help Screen Shot
Generic Guillotine Cutter
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CADPROG Vao: ‘cadprog.simulate’
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CADPROG V1o: ‘cadprog.chamber’ variable Screen Shot

'{lvj [ Open =

New from (=4 print ~
serrron it

Ea gecutter.mat
#| report.html

Ea run.mat

gecutter.mat (MAT-file)

VARIABLE

Columns _ Transpose

insert Field Delete Fiskd ~ Sort =

B% Variables -

o o m © @ o= § B3 <) Wi

Distribution Statement A: Approved for Public Release,
Distribution Unlimited (16-115)

24 & AR Al
Links A~z Q) T (]

11



Argent Energetics Technology, LLC

CADPROG V1o0: ‘cadprog.simulate’ Screen Shot
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CADPROG V1o, MATLAB

Generic Guillotine Cutter Simulation Output
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CADPROG V1o, MATLAB
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CADPROG V1o, MATLAB
Generic Guillotine Cutter
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CADPROG V1o, MATLAB
Generic Guillotine Cutter
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CADPROG V1o, MATLAB
Fifteen Test Cases

(4 Figure 1

File Edit
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CADPROG Vg compared to V1o

User Platform
Source Language

Input

Tabular Output

Graphic Output

Data Output

Program Help

Chambers (option)

Chamber Venting

UNIX (SGI)
Fortran 77

Direct User Input, CADPROG file or ASCI
(matrix)

ASCII File, unstructured table

External Display Graphics, no edit capability,
with Ten Overlaying Files

Pressure, Velocity, Acceleration, Thrust,
Displacement, Time, DRI, Fraction Burned,
& Surface Area

External User Manual, Imbedded Error
Messages

Single or Two Chamber (High/Low)
Both Chamber Option

PC, Windows
MATLAB R2016a
Direct User Program Input or MATLARB file

MATLAB & HTML File, structured

Embedded Plotting with Editing and Ten
Overlaying Files

Pressure, Velocity, Acceleration, Thrust,
Displacement, Time, DRI, Fraction Burned,
& Surface Area

External User Manual, Imbedded Error
Messages & Imbedded Help

Single or Two Chamber (High/Low)
Both Chamber Option
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CADPROG Vg compared to V1o (continued)

Attribute

Propellant Location
Piston

Telescoping

Number of Propellants
Number of Granulations
Time Delay

Release Pressure

Mass w/piston

Angle of Launch

CADPROG Version g CADPROG Version 10
Single/High Chamber Single/High Chamber

Single (multiple areas for telescoping) Single (multiple areas for telescoping)

Three
Three
Three
Three
Yes
Yes

Yes

Three
Three
Three
Three
Yes
Yes
Yes

Distribution Statement A: Approved for Public Release,

Distribution Unlimited (16-115) 19



Argent Energetics Technology, LLC

CADPROG V10, Conclusions

* AET progressing on Version 10 of CADPROG using MATLAB
* Version 10 will provide:

Same ballistic analysis capabilities as Version g.

Combine ballistic modeler’s computational scheme with graphical display of
output data on PCs within a single program.

Speed up the CAD design process.

Allow more design options to be investigated.

Simplify troubleshooting and failure analysis of existing designs.

More user friendly than Fortran command line program running under UNIX.

* Contract work in progress, estimate completion: March 2017.

e A version of CADPROG that runs on a PC will be made available to
CAD/PAD contractors who make a request in writing to
cadpad@navy.mil
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