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SEM: Images of Baseline, LP+TME, and LP+TME w/ TE

7-18-3 LP+TME

Baseline (No Treatment)

mode det 8/2021 vel H WD mag curr 5 um 5;" HV mode det dwell D mag curr 10 um
. SE ETD 9 .00 ps 20.00 kV 10.0044 mm 5 000 x 0.40 nA University of Alabama 14 20.00 kv SE ETD 4.00 ps 10.0240 mm 5 000 x 0.40 nA University of Alabama

& HV mode det dwell WD mag T 10 prr
& 20.00 kV SE  ETD 4.00 ps 9.9482 mm 5 000 x 0.40 nA University of Alabama
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7-18-3 LP+TME W/ TE

H mode det dwell WD mag R ¢ 10 pum
%f 20.00 kV SE  ETD 4.00 ps 9.8504 mm 5 000 x 0.40 nA University of Alabama

3. HV mode det dwell WD mag R curr 10 um

* 20.00 kv SE ETD 4.00 ps 9.8329 mm 5 000 x 0.40 nA University of Alabama




SEM: ImageJ Area Fraction Analysis A

Base“ne (No Treatment) 7-18-3 LP+TME 7 18 3 LP+TI\/IE W/ TE
] ’ A= g
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SEM: ImageJ Area Fraction Percentage

* v’ area fraction is displayed as a
percentage in Table 1

« Area fraction analysis was
conducted in ImageJ

Distance from 7-18-3 LP+TME w
- - Baseline | 7-18-3 LP+TME
Y LP Surface ITE
Area fr_actlon remains Surk — — [
approximately constant after y— T — —_
LP+TME and after thermal
exposure
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SEM: 7-18-3 LP+TME: Slip/shear bands 50 um from the

surface

* HV mode det dwell WD mag R curr 10 pm o HV mode det dwell WD mag “ curr

I
20.00 kV SE ETD 4.00 ps 10.0085 mm 5 000 x 0.40 nA University of Alabama 20.00 kV SE ETD 4.00 ps 10.00¢5 mm 10 240 x 0.40 nA

Potential slip/shear bands
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TEM: 7-18-3 LP+TME (150 um below LP surface)

* Dislocation shearing was
observed in y’ precipitates

e This deformation mechanism is
also seen in work by Geng et. al
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TEM: 7-18-3 LP+TME (150 pum below LP surface)

Dislocation pileup at the
vly’ interface

Dislocation being pinned
by 2 vy’ precipitates
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TEM: 7-18-3 LP+TME (150 um below LP surface)

 Spherical y’ precipitates are seen -
in the y channels. T Primary y°

e It is unclear currently whether
those precipitates are a result of

LP+TME or should occur
naturally.
/
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TEM: 7-18-3 LP+TME (150 um below LP surface) A

Could be a dislocation
AN tangle but requires
' further reading. This is
in the y channels.
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TEM: 7-18-3 LP+TME (150 um below LP surface)

Potential dislocation
pair. Dislocation pairs
are required to shear y’

THE UNIVERSITY OF

ALABAMA

College of
Engineering




	Slide 1: Effect of thermal relaxation of residual stress and fatigue performance of laser peened CMSX-4 nickel superalloy  Microstructure Data Update
	Slide 2: SEM: Images of Baseline, LP+TME, and LP+TME w/ TE
	Slide 3: SEM: ImageJ Area Fraction Analysis
	Slide 4: SEM: ImageJ Area Fraction Percentage
	Slide 5: SEM: 7-18-3 LP+TME: Slip/shear bands 50 µm from the surface
	Slide 6: TEM: 7-18-3 LP+TME (150 µm below LP surface)
	Slide 7: TEM: 7-18-3 LP+TME (150 µm below LP surface)
	Slide 8: TEM: 7-18-3 LP+TME (150 µm below LP surface)
	Slide 9: TEM: 7-18-3 LP+TME (150 µm below LP surface)
	Slide 10: TEM: 7-18-3 LP+TME (150 µm below LP surface)

