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Metal Matrix Composite
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 High Pressure -

Infiltration Cast
- A

The Graduate College
of UNION UNIVERSITY

Research Need

» Manufacturing process -
control/development improvement

Tieriac

— pressures

— temperatures

— fiber coatings

— alloys o
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Need: Image internal damage & M
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Unusual Attenuation
Characteristics of Neutrons

« Several low atomic number
elements significantly
attenuate neutrons

— Hydrogen
— Boron

* Neutrons interact with the .
nuclei of the object's -
constituent atoms

Many metals are(fransparenbto neutrons
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Attenuation vs. Z Number
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Neutron Imaging Methods
* Static (film)
« resolution:40 ym

» Penetrant enhanced
« resolution: 40 ym

» Real-time or radioscopy (motion)
« resolution: 130 ym

Neutron radiography effectively@omplements>
photon (X-ray, gamma-ray) radiography
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Established Applications of

Neutron Radiography

» Corrosion detection
* Water entrapment

Inspecting welds of
dissimilar metals

Imaging adhesives,

polymers, or liquids inside

metal assemblies

Common Industrial Applications
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Breazeale Nuclear Reactor

*  TRIGA Mark I1l 1000 Kw.
* Neutron Beam Laboratory
« Support Facilities

*Collimated neutron beam
+(L/D=140)
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Breazeale Nuclear Reactor
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Neutron Beam Laboratory
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Object Table

10

The Graduate College

of UNION UNIVERSITY

Static (film)

Neutron Radiography

Gadolinium Direct Exposure

Back screen configuration
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25 micron thick gadolinium metal foil
Single emulsion film (Kodak SR-75 film)

Gd(n,y) prompt to e by internal

conversion
40 micron resolution
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Small Plant and Flowers
Behind one inch of lead

Water Faucet
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Stepper
motor
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X-Ray and N-Ray of Camera
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Fine crack

details
visible

« 3-Point bend specimens. Stainless steel
wire reinforced aluminum. PM-HIP.
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‘ Reversing Valve‘ 1
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Pentrant Enhanced Neutron
Radiography

» Neutron opaque penetrant [iiie
is drawn into damage
areas via capillary action

e The penetrant significantly
enhances the contrast of
delaminations or voids

« defects must be surface-

Fracture surface
showing fiber
pullout

connected 1
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Extnsive
HPIC silicon carbide reinforced
aluminum disk with a hairline crack| =
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