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JENTEK Sensors, Inc.

« 20 year old company, 30+ people, 10 PhD’s

- Profitable business & growing market opportunities
- Strong Engineering-Science Team

- Extensive IP — over 50 Patents Issued

- Focus on sale of products to meet key customer needs
- Aerospace & Defense business is growing

] ) ) i Commercial Engine Inspection
- Oil & Gas business is growing fast

JENTEK's Digital Eddy Current product
line is a U.S. Navy Standard Practice,
and “technical aspects are
FAA approved” for some
commercial applications.
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Production / Inspection Systems in Use

-

Military
» NAVAIR FRC-E use since April 2005
Detected large and small cracks not detected by
conventional Eddy Current Testing (ET) and
Liquid penetrant testing (LPT)
Low False Indication Rate, high up-time, very
competitive cost
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4 Commercial b

» |n use for 1000s of commercial engine inspections,
“Technical Aspects FAA approved”
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MWM-Array & GridStation Products Provide
High Return on Investment, Improved Safety

2013: 8200 Series
- Product Launch

1992 1996 2000 2004 2008 2012 2013
|\ ( } o (] ( J
1992 ==
JENTEK Founded E
by Dr. Neil Goldfine

12000: IN7000 Series
Product Launch

> $10M of IN7000 Product Sold

[ _
> $100M Custormer RO
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JENTEK Award-Winning MWM-Array
Inspection Technology

2004

ASTM Standard

E2338-04 | 2007

FAA/ATA “Better Way” Award
for Engine Component Inspection

_ 20_03 Technology
ASNT Materials Evaluation
Best Paper Award

1992 1996 2000 2004
. \
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JENTEK Founded .

by Dr. Neil Goldfine 2006
. National Tibbetts Award
P

for outstanding contributions
to the SBIR Program

2004
Outstanding Phase IlI

Transition Award
Navy Transition Assistance
Program
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Problem: Life Management of Dynamic Components

= Rapid and Uncertain Damage Evolution

= Existing NDT and life management approaches not sufficient

= Non-relevant defects that do not grow into fatigue cracks
confuse available inspection methods

= No framework exists for CBM+ decision support, using
advanced NDT data

Solution: MWM-Array Mapping & Tracking
and Component Adaptive Life
Management Software
(CALM™) with
early damage detection

Public domain photo from wikipedia;
http://commons.wikimedia.org/wiki/File:CH-53_Super_Stallion_2.jpg
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CALM™ for Rotorcraft Dynamic Components
and Engine Components with NDT Mapping & Tracking

Features

Fuzzy HyperLattices
for rapid risk assessment

Early Damage Mapping
& Tracking
using MWM-Array

Fleet-wide statistics
recording and individual
component tracking

Probability of Detection
(POD) verification and
real-time updating of
inspection confidence
intervals

JENTEK Sensors, Inc.

Advantages

RUL predictions with confidence
intervals

Predicts risk of failure before next
inspection in real time on NDT platform
RUL incorporates inspection
uncertainties and historical/current
inspection results

Detects damage prior to rapid growth
Tracks damage growth for historical
failure analysis and for RUL/ failure risk
prediction

Reliable high resolution images of early
fatigue damage with evolution tracking

Reliable/repeatable data for all metals
Digital archiving and real-time updating
captures damage growth statistics for
populations and subpopulations of
components across the fleet

Verification of inspection performance
Real-time verification that POD curve
assumptions are still correct for each

inspected feature

Benefits

Immediate feedback to inspector

Immediate scheduling of next inspection based
on risk

More accurate RUL predictions enables more
cost-effective maintenance

Improved safety margins and readiness

Enables damage growth rate computations with
confidence intervals

High repeatability

More accurate RUL predictions enables more
cost-effective maintenance

Improved safety margins and readiness
Proven NDT method, now in-use

Improves fleet condition knowledge / enables
improved maintenance planning

Life extension through early damage detection
and prompting CBM actions (e.g. repairs and
surface treatments) — cost reduction
Improved safety margins and readiness

Substantially improved inspection reliability,
improving safety

POD verification enables RUL estimation and
risk assessment

Other NDT methods can’t provide this

NAVAIR Public Release Authorization 2013-356 Distribution Statement A - Approved for public release; distribution is unlimited.
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MWM-Array Damage Mapping & Tracking for CALM

Features

MWM-Array sensor
Flexible linear-drive eddy
current array

GridStation parallel
architecture instruments
with new 8200 product launch,
providing 18 to >100 channels

Grids (2-unknowns), Lattices
(3-unknowns) and
HyperLattices with
hierarchical inverse methods

GridStation Software for data
acquisition, visualization,
archiving and decision support

JENTEK Sensors, Inc.

Advantages

» Rapid scanning/inspection of wide
areas and complex features

» Dramatically outperforms
conventional and other advanced
eddy current testing (ET) methods

* Many fully parallel channels with
extremely high fidelity impedance
data over a wide frequency range

» High quality impedance data

» Rapid data analysis
» Extremely reliable inspections with
real-time assessment of POD

performance and verification of POD

assumptions
+ Real-time confidence interval
calculations for NDT results

User friendly software interface

* Grid-based MWM-Array data
visualization and high resolution
imaging support

* Provides POD performance

verification and statistics needed for
RUL estimation and risk assessment

Slide 8

Benefits

Technical aspects FAA approved for some
commercial engine inspections

Current US NAVY standard practice
Faster, more accurate, more cost-effective
maintenance

Rapid inspection and rapid data acquisition,
providing frequency data with for up to four
frequencies simultaneously

Suitable for model-based inverse methods
No other systems provide this quality of
data

Only ET method providing real-time
feedback to operator on coverage and lift-off
(proximity of sensor to surface) for each
inspected location throughout inspection
region

Improved RUL and risk prediction estimates

Provides substantially improved inspection
reliability, leading to improved safety and
more cost-effective maintenance

Reduces inspection burden

Next generation software will be platform
independent
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Component, Adaptive Life Management — CALM™

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————

'CALM™ Services

Providing a Framework to

 track digital inspection data

e record events (e.g. impact damage)

» assess risk of failure before next inspection
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Component, Adaptive Life
Management Services ' i
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Coupon Testing to Build NDT Performance Statistics
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Mapping & Tracking Damage with

Va
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POD Curve Generation
& Statistical Analysis
CALM™ Services
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avs a Coupon Results for POD Curve Generation
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Rapid Risk and Remaining
Useful Life Assessment
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CALM™ Services

Component Adaptive Life Management
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Rapid Risk Assessment from NDT Data

Component Adaptive Life Management (CALM) software
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size at Time t,
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Cumulative
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cycles remaining to
reach critical crack
size (0.08in.)

NAVAIR Public Release Autho}?}%gﬁ%%Jfgﬁlffggsgfs’tl?fbﬁotji%n Statement A - Approved for public release; distribution is unlimited.




CH-53E Component Inspection
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Development Milestones Completed

component

performance on component

Milestone TRL | Risk Measure of Success TRL Date
: Federal Aviation Administration
Demonstrate reliable crack : -
detection with MWM-Array on ~ Alr Transport Association
similar components (e.g., engine 9 Low (FAA-ATA) Better Way Award: Jan 2008
P -9, €ng Fleet Readiness Center (FRC)
components) :
standard practice
Perform supcomponent 5 Moderate Demonstrate improvement over June 2009
demonstration conventional NDT
Develop adaptive asset 5 Moderate Establish s_ufflc_:lent capability for Oct. 2009
management approach target application
Adapt measurement and Crack detection performance
calibration methods for mapping 7 Moderate | on coupons Oct. 2012
& tracking
Perform component fatigue test :
for actual rotorcraft dynamic 7 Moderate Crack detection and CALM Nov. 2012

JENTEK Sensors, Inc.
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Next Steps

= Transition to Fleet for Target Applications
- Deliver Mapping & Tracking solution to FRC
- Record data for two years
- Apply CALM and initiate life extension in 3" year

= Partner with OEMS and FRCs
- Transition numerous targeted life extension solutions

= Broaden CALM Services
- Fleet-wide data analysis & life management
- Fleetwide CBM+ services

CALM & _, Reduced total ownership costs, Provided by

MWM-Array ... Improve readiness and safety éEel:;-cl)ErI;
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Partners Sought

= Program Office Support
— Further technology development
— T&E for first CALM™ application
— Transition to FRC-E and Navy depots

= Partnerships and Customers

— Rotorcraft Primes
» Sikorsky, Boeing and others

e =
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Questions?

Come see us at Booth # A-416
Neil Goldfine, Ph.D., President

JENTEK Sensors Inc.

Phone: 781-642-9666
Email: jentek@jenteksensors.com
Website: www.jenteksensors.com
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