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Field of Orbital scan
/ view control
\\ // Shaft rotation
\\ ; / for orbital scan
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l« Working length ti

Light guide connector
(inside handle)

Light guide
(integral or separate)

Focus
control

To light source
#
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1 Crack filled with dirt 2 ldeally cleaned

3 Application of penetrant 4 Intermediate cleaning
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5 Application of developer 6 Crack indication
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- Water Washable

- Post-Emulsifiable, Lipophilic

- Solvent Removable

- Post-Emulsifiable, Hydrophilic
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- Ultra Low Sensitivity
- Low Sensitivity

- Medium Sensitivity

- High Sensitivity

- Ultra-High Sensitivity
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Crack no.

Photos

Magnification
factor 1:2.6

MEASURED SIZE .11 inches .13 inches .15 inches .17 inches .21 inches

SPECIFICATION 40" -.13" A2" - 15" A4" - A7 6" -.20" 20" - .24"

MEASURED SIZE 2.76 mm 3.36 mm 3.72mm 4.36 mm 5.37 mm

SPECIFICATION 270-330mm | 3.15-3.85 mm | 3.60-440 mm | 4.05-4.95 mm | 4.95-6.05 mm




defect number typical (diameter) dimensions [mm]
| 3
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Test panel lvpe 2 gccording 0[SO 3452-3
ideterminad dimensions in mm due 1o IO 3452-3 on el size and using # Muorescent penetrant on right sides




Test panel type 2 used with colour contrast penelrant




Steel:

Source: Form: Discontinuity: | Dwell-Timefor- | Dwell-Time-
Water-Washable for-Post:
(minsdeo) Emulsifiable-
(manges)

Military- Castings Porosity 51010 10

Technicalo B R~ f::)dShuls 5‘015 !0

xirusi orgngs s *NR 10

Order-33B-1-1 | 5,14, LackofFusion |30 0

Porosity 30 20

All Cracks 30 20

All Fatigue Cracks | *NR 30
ASME-Boiler- | Castings Porosity 30
andcpre ssure. Cold Shuts 1]
; Extrusions/Forgngs s 60
Vessel-Code Welds mk-of-r’m 60
Porosity 60
All Cracks 30

ASTM-E-1209/- | Castings Porosity 5 5

E-1210 Cold Shuts 5 5

Extrusions/Forgings/

and Plate Laps/Cracks 10 10

Welds Lackof Fusion 3 5

Porosity 5 5

All 5 5

Cracks
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Aircraft wheel rim incl. test panel
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during dwell time and during development time.
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Penetrant test processing line for turbo-jet engine components
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Small round defects than small linear defects.

Deeper flaws than shallow flaws.

Flaws with a narrow opening at the surface than wide open flaws.

Flaws on smooth surfaces than on rough surfaces.

Flaws with rough fracture surfaces than smooth fracture surfaces.

Flaws under tensile or no loading than flaws under compression loading.
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MAGNETIC FIELD LINES

MAGNETIC PARTICLES

MAGNETIC FIELD LINES
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Magnetic Powders For Dry Application
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M, — Saturation
magnetization

M~ Saturation remanent
magnetization

H, — Coercive force
(the field needed to
bring the magnetization
back to zero)







Advantages:

» Can detect both surface and near-surface indications.

« Surface preparation is not as critical compared to other NDE methods. Most
surface contaminants will not hinder detection of a discontinuity.

* Arelatively fast method of examination.
* Indications are visible directly on the surface.
» Low-cost compared to many other NDE methods.

« A portable NDE method, especially when used with battery-powered yoke
equipment.

* Post-cleaning generally not necessary.
* Arelatively safe technique; materials generally not combustible or hazardous.

« Indications can show relative size and shape of the discontinuity.
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RADIOGRAPHY USING X-RAY

\ \ X - RAY TUBE
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FILM
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Radiation Source

] % - = More Exposure
Projection Isotope container ; |:]

= Less Exposure
tube Void

; Test Object . .

[ — = | E— ]
X-ray Detector

Density varies
with amount of
x-rays reaching the

Wind-out

detector

Top view
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Sometimes more than one IQI is
necessary, when densities could
vary. See T-282
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Standards available now
Film Digitizer Networking
Digital Detector Hard Copy
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Radiology with /

Digital Detector Arrays
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Tube wilh corrosan Tube without carrosion
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Piezoelectric ceramics
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Electrical
signal

Applying electrical signal
produces vibration or sound

Piezc%felectric -
effect 2
Piezoelectric ceramics

vm"gd")))))

Electrical
signal

Vibration or sound is converted
to electrical signal
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