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jET Hand-held

&

MWM-Array

…Introducing new 

field hardened jETi in 2023 

for bolt-hole and other NDT
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Three Inspection Challenges for ET Arrays

➢ Bolt-Hole inspection for challenging holes

▪ Multi-material layer stackups

▪ Challenging surface conditions

▪ Challenging access

➢ Surface-breaking cracks on complex surfaces

➢ Sub-surface cracks on curved and variable thickness 

structures
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MWM-Array Sensors & Parallel Architecture Instruments

• 7 Simultaneous Impedance Measurements

• 3 Frequencies Simultaneously

• Supports the MWM and MWM-Array Sensor 

Technologies

• Weight less than 1 pound

• Best of class impedance measurement

• Standard 19 and 39 Channel Systems standard

• Stackable up to 119 Channels

• 3 frequencies simultaneously

• All channel impedances and real and imaginary 

parts (or mag. & phase) recorded simultaneously

• Support for both inductive and 

magnetoresistive (MR) sensing element arrays

Hand-Held

jET®
GridStation® GS8200 

7-Channel 

MWM & MWM-Arrays 39-Channel MWM-Array

jETi™



Slide 4
Copyright © 2016 JENTEK Sensors 

All Rights Reserved.

Copyright © 2021 JENTEK Sensors

All Rights Reserved

4
Slide

MWM and MWM-Array Sensors

MWM® (FS42)

MWM®-Array (FA296)

Dual Rectangle Drive

MWM®-Array 

(FA314) 

earlier version 

for Bolt Holes

New Bolt Hole 

MWM®-Array FA318
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jET Handheld Scanner for Bolt-Hole Inspection

TRL 6 Prototype 
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Example Result: 3 Layer Stack-up (50 x 25 mil; mid-wall flaw)

Automatic 

Reporting

Conductivity 

C-Scan

Lift-off

C-Scan

Lift-off B-Scan

Filtered Crack 

Response B-Scan

Aluminum

Titanium

Aluminum

0.050 in. x 

0.025 in.
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Study Specimen 1701 Hole 3 (30 x 15 mil; mid-wall flaw)

Aluminum

Titanium

Aluminum

Aluminum

Aluminum

0.030 in. x 0.015 in.
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Study Specimen 1701 Hole 4 (Two flaws)

0.030 in. x 0.030 in.

0.070 in. x 0.070 in.

Aluminum

Titanium

Aluminum

Aluminum

Aluminum
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Real Crack Specimen Fabrication

Sample 1

t

Front

face

Right

Left
Photos of front and back 

face for measurement of 

crack length on surface

(back shown)

Replicas of left (9 o’clock) and right (3 o’clock) 

sides for measurement of crack length in hole

No crack left side

0.044 inch crack 

right side
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Real Crack Specimen 1

Note the jagged 

nature of real cracks

• ¼ in. hole; Al alloy

• Left inside: No defect

• Right inside: 0.044 in. corner crack 

(0.018 in. external surface crack)
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Real Crack Specimen 1 – (44 x 18 mil; corner crack)

Automatic 

Reporting

Conductivity 

C-Scan

Lift-off

C-Scan

Lift-off B-Scan

Filtered Crack 

Response B-Scan

0.044 in. x 0.018 in.
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• ¼ in. hole; Al alloy

• Left inside: No defect

• Right inside: 0.093 in. crack near edge 

(no external surface crack visible)

• Appears to be three nearly coalesced 

cracks of lengths 0.040 in., 0.016 in., 

and 0.034 in.

Real Crack Specimen 2
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Real Crack Specimen 2 – (93 mil mid-bore/coallesced)

0.093 in. total length

Filtered Crack 

Response B-Scan
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Surface Crack Detection at fillets with MWM-Arrays

Liftoff & coverage verification

Unfiltered (top) and Filtered C-Scans

Six EDM notches at fillet

Depth 0.03 in., 0.02, 0.15, 0.01, 0.007

Filtered by size 

All detected, with “air calibration”
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Automatic Rescaling of Crack Response with Lift-off
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Unfiltered Crack Response Filtered Crack Response
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Automatic Rescaling of Crack Response with Position within Array
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Automatic Correction for Part Conductivity
(and Temperature)

Aluminum 

Alloy 

Standard

Titanium 

Alloy Fillet 

Sample

Titanium

Aluminum
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Crack length measurement

Specimens 1, 2, 3

Destructive analysis of Specimen 2

Specimen thickness measured at 0.168 in.

Subsurface cracks in curved and complex parts

• Air Force funded POD study

• Fractography for largest defect shown below

• Real crack generated with starter EDM notch

0.371 in. length

0.381 in. length

0.358 in. length
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Sub-surface Real Crack Response
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Sub-surface Real Crack vs. EDM Notch Responses

Low Frequency High Frequency
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Subsurface crack modeling

Larger FlawSmaller Flaw ½ of FA258 MWM-Array

½ of physical

geometry 

(using 

symmetry)

Induced 

current 

density 

contour plots

[100 kHz; 

0.05 in. lift-off; 

0.4 in. long 

larger notch]
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Summary

• 2023 introduction of jETi™ field hardened bolt-hole and other 

inspection system for aircraft NDT with eddy current arrays

• POD studies completed for surface and buried cracks, 

including cracks in fillets

• POD studies planned for 2023 for bolt hole inspection, 

including anomaly identification and suppression

• Focus is on ease-of-use, durability

• Goal is to replace conventional ET and penetrant inspections

• Less surface preparation requirements and improved 

inspection reliability is needed compared to conventional ET
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