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Presentation Outline

« MLRS Warhead Download Workcell
— Warhead Disassembly System
— Grenade Removal System
— Fuze Removal System

 Hawthorne CBU Download Workcell
« ADAM 155mm Projectile Download Workcell
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Automated MLRS Warhead Download Workcell
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Warhead Disassembly System
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Grenade Removal Operations

Grenade Removal Systems
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Fuze Removal Operations

Fuze Removal Systems
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Cluster Bomb Unit (CBU) Assembly and Issues
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CBU Download Workcell
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3D Laser Scan of dispenser

The camera box contains
a 3D Laser Scanner
System, cameras and
lights.

The laser scanner is eye
safe and provides cloud
data for analysis.
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Cylindrical and Spherical Data Filters for Data Extraction
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Bomblet Removal Robot

e Vision system provides
X, Y, Z contact location of
next bomblet to remove
and dispenser offset
location in workcell.

« Automated path planning’
is used to pick up the v
bomblet based on vision {
data and bomblet g
location in dispenser. 4

. Robot places bomblet in /)
one of 4 pallet pockets
based on thru beam
sensor information

- i i e
Sandia
National
Wapman; TCG9 Dec 2006 14 Laboratories



CBU Unloading Laser Scanner / Robot Integration
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CBU Download Workcell
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Tab Folding Assembly
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Raised Positions Are Random and Stable
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Locating & Orienting Bomblet
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Automated Path Planning for Robot Pick Operation
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ADAM Projectile Download Workcell

Sandia
National
Wapman; TCGO Dec 2006 21 Lahoratories



ADAM Mine and ICM Projectile

Sandia
National
Wapman; TCGO Dec 2006 22 Lahoratories




Projectile Download Workcell
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