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OUTLINE

« ERGM System Overview o Fuze Safe & Arm Description
e ERGM System Operation  S&A Mechanical Design
« IM982 System Overview e S&A Electrical Design
« M982 System Operation * Electrical Module
* S&A Integration

» System Target & Excalibur
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EX171 ERGM Tactical System
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Pressure Balanced
Rocket Moto

Data Hold Power —_—
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EX171 ERGM OPERATIONAL CONCEPT

Projectiles
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Excalibur (M982) System Overview

Characteristics/Description:
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Excalibur Unitary Concept of Operations

,-;;.—.- * Precision Delivery Regardless of Range
4 » Limits Collateral Damage
.) * Decreases Volume of Fire Per Engagement
Deploy Canards » Enhances Soldier Survivability
prior to Apogee
(Ballistic prior to Apogee)
\ Guidance
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*ﬁ,—a aEd Track
i Fragmenting Impact Near
System \ Warhead Vertical for Max
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«~10m CEP
*Same lethality as an
_*,'*-: 155 mm HE
Tnfantry Platoon System used in ™ Cconmand Post

Excalibur: 3 rounds a complex Excalibur: 6 rounds
M549: 25 rounds taraet M549: 54 rounds
M107: 43 rounds larg M107: 78 rounds
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Excalibur Fuzing System (FS&A w/HOB)
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FS&A REQUIREMENTS

e Projectile Application
_ All Arm - 1.700 G’s ERGM and Excalibur
’ Mechanical S&A
— No Arm - 300 G’s SIS
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Excalibur FSA /Flight Timeline

4. “Measure Spin”
3. Arm Power Available Cmd to FSA

Canards Deployed ,__—t——< 5. Valid 2n Arming
Rnvironment

T1 =11 Sec <

FSA Measures
Despin Profile
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2ND Arming Environment Timeline

Gun Fired
T=0
PROJECTILE

Variable time

MEASURE SPIN based on mission——— H

MESSAGE TO FSA

MISSION COMPUTER
DEPLOYS CANARDS

FSA SAMPLING WINDOW 5sec ——*

mpsnem - CANARDS EXECUTE
Fr— DE-SPIN

1-2 sec
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Launch

Excalibur FSA Logic Diagram

ARM

Acceleration
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Separation
Timer

FPGA
Power Up/Reset/BIT
Logic Functions
Safe Separation Timer

DELAY
IMPACT

IMPACT

FPGA OUTPUT

HOB Sensor—r

\ 4

1st Lock
(Setback)
Removed

Armed S&A Z}

2nd Lock Detonate
Removed

Charge & Recharge
Fire P.A. Fireset
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Excalibur Fuze Safe & Arm (FSA) Description

Key Features
FSA consists of electronics module and mechanical
module

First Arming Environment is setback acceleration
implemented mechanically

Second Arming Environment is detection of de-spin
event using a “g” switch

Safe separation via independent timers

Point Detonate fuze is implemented by a g-switch
opening at impact.

Delay after Point Detonate implemented by electronic
timer

HOB function implemented by RF imity sensor

Mechanical Electronics
Section Section
Out of Line Mech FPGA

Setback G-switch
Rotor Control
Detonator Shorting
Detonator

Output Lead

Power Up Logic
Power Separation
Timing Circuits
Spin Sensing
Arming Control
Firing Control

FSA Design Approach Concurred by Army & FMV Fuze Boards
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S&A MECHANICAL DESIGN APPROACH

Mechanical S&A Design Approach

— Modified MK18 S&A
* Higher G Loads
» AFT Detonation Output

» Switches Indicate Rotor Position

* Integrated Electronics Control
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S&A ELECTRICAL DESIGN APPROACH

e S&A Electronics p—
— RS232 Serial Communication Link  Second Rotor Lock W/PA
— Codeword Controls Function

Second Safety & Arm Lock
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Excalibur Electronic Flex Assembly Module

Spacers
Spin Switch
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Excalibur FSA Electronic Sub-Assembly

Housing

Alignment

pin - .
\ —4 _ - Connector (Interface with
- Mechanical S&A)

Cap (Pressed
Into Housing)

Potting Fill
Hole - - (‘

_ _
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Excalibur FSA
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Explosive Train

Gap = .000/.020 *

'/ Gap 024/ .047 “
/Gap .037/.095 “

\ M84 Detonator

194” @ by .37”
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Excalibur
Height of Burst (HOB) Sensor

Module (25271000-01) Phase 2 — Qualification Configuration

XCALIBUR : ‘

B 1».— : ..lli" pl"'..f_.
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Transceiver Board ?

Array P-uamhl'g'r‘_._.____.--r""r Boards, Cables, and
(28271073-01) 7 3 Pins Assembled

'r £

¥
Pin, Printod tircu/ I
() (2852T10TT-01)

1. F. Signal Processor
Assembly !
25271078-01 :
( ) Connector Cable
Flex Assambly
{2532T71070-01
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FSA Design Summary

e Resulting Capabilities
— Meets MIL-STD-1316D

— Interactive W/ GN&C
— Maximized Overhead ERGM
Safety

 Independent Timer

g | |
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S&A Program Milestones

o M982 (Excalibur) S&A

— Completed Design Analysis, Design Verification Testing,
Qualification, and AFSRB Certified

— The Excalibur System was Fielded in May 2007 and is
Currently in Operational Use

------------- — KDl is Under Contract to Develop a Low Cost ESAD
- Alternative S&A Design - | g
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Excalibur ESAD Development

o Development team consisted of members from KDI, ARDEC fuze group
at Picatinny and Adelphi

* Development program objectives accomplished

— Drop-in replacement with existing S&A

— Lower Unit Production Cost

— Increased reliability

— Hardware tests used to mitigate initial high risk areas
" — 18t Environment sensor designed, developed and tested -,
— — AFSRB informal and formal review completed .
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