High Resolution, Lower Cost,Innovative
Ultrasonic Solution for
In-service Composite NDI

Imperium Inc.
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Imperium

A Formed in 1996

A Worl dos only supplier of
technology

A Selling products commercially for 10 years

A Over 100 systems in production and field
settings

A Headquartered in Washington, DC area
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Easyto-Interpret Image Example:

Imperium

Conventional

Medical Image of Finger:

Industrial
Detection of Fault:
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Sampling of Customers

" National Aeronautics
i and Space Administration

== Helicopter

U.S.ARMY U.S. AIR FORCE
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|l mperi umos Paten
Applies optical imaging techniques to ultrasound

Optical Architecture:

Optical Sensor (CCD)

Acoustic Flashlight (2) F1 Acoustic Lens Ultrasonic Sensor

Flash

Ultrasonic Architecture:

Note: CCD means Charged Coupled Deyv;
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OCamcorder 0O Has

Disposable

PR N Source
opill owb

transducer

Beamsplitter

Lenses
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Di gital Acoustic
2-Dimensional Imaging Array

Piezoelectric ! Preamp/ | Signal ‘ Multiplexing
Layer detection Conditioning

_Ultrasound
(_ piezoelectric) Read out
_material integrated circuit

~(ROIC)

Pin Grid Array
Package

Wire bonds
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B-scan versus <can

Linear Array
Transducer

Cross Section :
= Defect

Only Imperium Offers Reallime, 30 Frames per Second2 C-Scan Image
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Through Transmission
of Composite Laminate
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PulseEcho Inspection of Impact Damage
In Composite Structure

J.
» ¥

One inch l\’ﬂ

Inspection

Leading Edge _— o ./
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Range Gating To Different Depths

Gate 1

Gate 2
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Range Gating for Depth:
Pick the &can plane of interest
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Ne Xt

Focus with finger

Generatil on

O0DiIi sposabl e

Handheld camera goes from 4 Ibs. to 1.5 Ibs.
Can be configured to get into tight spaces.
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ODI sposabl e 0

Pillow

Can be customized to get into tight corners
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V-22 Remote Inspection Damage Assessment

<j C-scan, A-scan, Audio, Video of inspection

Audio, Control of camera
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Supports Real-time Collaborative
Assessment over the Internet

C- and A-scan Pulse-Echo Configuration
10 I nstantaneous Fi e
Wireless Connectivity

MS-Office E-mail Support

Web-cam, Web-EX Support

Internet: VPN/ IPsec Support

Operator need not be Certified Technician
Plan: AC/61 Demo-Trial @ New River

Exposure to multiple military program
offices, including V-22, JSF, UH-1

Solution Starting for Under $60K




B1 Fan Stator Inlet Guide Vane (IGV) flap
Non-Destructive Testing Using Acoustocam in Hybrid Mo

A C- Scan Through Transmission and A-scan

Pulse-Echo
AlOoO I nstantaneous Fi el
Motion Control Linear Servdlotor for Scanning & Up To 6 IGVs Simultaneously
Stepper Motor For A&xis _ _
Z-Axis Threaded Stainless Steel Tube Gimble A Complete Scan in 30 Minutes

Encoder on the -Axis - . .
Emergency (AEO) stop A Scan/Stitching And Advanced User Interface

Aluminum AYo or Fork Mounting Af RobotXnMgaxs positioninga& Sizing e r
C-scan Camera Head
C-scan Source Transducer A A-scan for Depth Measurement

A-scan Send/ Receive Transducer and Receiver A Automated Tag and Marking System

A ldentify Defect or Artifact as small as 1MM
imperium
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A Solution Starting for Under $170K



Non-Destructive Testing of FfA8 Flight Surfaces Using
Acoustocam in Throughransmission

A Turn-key Squirter System
A Multi-Axis Dual Robot Work-cell
A 20 I nstantaneous Fi e
FANUC . A Scan/Stitched C-Scan Image
oG — A Identify Defect or Artifact as small as 1IMM

ANeight: Up to 250 pounds max (estimated)

~ 1 (0)

Marts:  CD Stabilator  CD TE Flap Shroud A Reduce Scan Time by as Much as 75%

CD OBLE Flap EF TE Flap A Advanced User Interface and Tools

EF IBLE Flap  EF Aileron . ce .

CD TEF CD Aileron A Robot X, Z axis positioning & Sizing
Aeength:  Up to 1800 S OAL
Adeight.  Up to 700 A A-scan for Depth Measurc.ament
Arhickness: Up to 60 A Automated Tag and Marking System

A Solution Starting for Under $1 Million
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ODryo Through Tr e

Features
Simple, reaitime video

Fully portable
Large area coverage

Wireless monitoring capability

Detection of honeycomb to skin
disbonds

imperium
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A Ongoing Phase Il SBIR

A Meant to find skin to core
disbonds that pulse echo
UT cannot detect

Applications include rotor
blades, flight controls

=1

Self spraying couplant

=1

Large area image
stitching from manual
scans

=1

Advantages Benefits

No extensive training required Non-specialists can be used, a significa
cost savings

Can implement at the depot, intermediate, Limit aircraft downtime

operational levels

Large structures can be evaluated quickly Limit aircraft downtime, cost savings

If a specialist is required for procedural Limit aircraft downtime, cost savings

reasons, they can monitor the inspection i

real time remotely

Unique detection capability Detection of defects in rotor blades and
control surfaces
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