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EDSE mounted between 2 discs of a

. . Sample cut from a rotor
rotor using magnetic mounts (red tops).

between two discs.
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Photomicrographs showing examples of creep damage at over 70% of life

LHS Damage in fingrained HAZ adjacent to outer surface.
RHSDamage in fingrained HAZ some distance below the surface.
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Scanning Force Mlcroscope [1/4]
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Portable atomic force microscope:

Sample

Z

S

Copyright ©® NT-MDT, 2002 www.ntmdt.com

European Technology Development Ltd
www.etd-consulting.com



https://www.etd-consulting.com/



https://www.etd-consulting.com/

New SFM with the mounting frame. Clockwise from top left: Schematic with
the mounting frame, SFM mounted on a horizontal pipe, SFM enclosed in a box
for safe keeping in plant during use, SFM mounted on a vertical pipe
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P91 after Etching - SEM versus SFM
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SEM image of the replica of a creep damaged specimen
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Replica 2 after SEM
r2.001

800.0 nm Height

400,00 nm
0.0 nm
0.0 Digital Instruments NanoScope

Scan size 39.79 um
Scan rate 2.441 Mz
Nusber of samples 512
Image Data weight
Data scale 800.0 rm

Replica image using SFM
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E

Examination position polished to 1 micron level (same as for replicas)
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Scanning Force Microscope [4/4]
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Histogram of area observed for gamma phitigéagram of effective diameter
identified in cold root R1 region observed for gamma primes identified in

cold root R1 region
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Cold Root Run
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MIC 10 hardness tester
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EM sensor

. ==
' ) ERMEABILITY
(slope)
- \

Excitation coils 0s

H' sensor

\\_.a : . * H = applied field (Ampere / metre)
87¢coil ., B = flux density in material (Tesla)

Sample / MBN coil « 1Hz excitation

Magnetic/ Area under
circuit inspection

Using magnetic response of the test material can then be correlated with the microstructural paran
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Common parameters used iAHBloop

B: induced magnetic flux density (%A
H: applied magnetic field

Saturationg

Coercivity
(Hc)

The four parameters in the-B loop are the most common results to compare with different region:
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Distinguish between normal and aberrant Grade 91
1 Hz scan

© Aberrant

Normal




