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Focused ion beam (FIB) instruments allow for site specific sectioning with little to no initial
sample preparation [1]. Ga' based liquid metal ion source FIBs provide as small as sub 10 nm
milling and imaging resolution [1], while Xe" based inductively coupled plasma FIBs (PFIBs)
can operate at high beam currents advantageous for large area milling [2,3]. Ion-induced
secondary electron imaging may be used to discern different materials or phases [4] or grain size
via channeling contrast [5]. Either of these FIB systems may be used to create sections for direct
examination by the ion beam, scanning electron microscopy or transmission electron microscopy
[1, 6]. These advanced techniques have been used to evaluate several types of coatings over the
years with great success. Giannuzzi et al. have studied thermal barrier coatings [7, 8],
environmental barrier coatings [9], dental implant coatings [10,11] and plasma spray coatings
[12].

FIG. 1 and FIG. 2 show how large area milling with a PFIB can be used to create large area
cross-sections for morphological and microstructural analysis of plasma spray coatings. FIG. 1
shows a 300 um wide Xe" PFIB section of a 300 um thick plasma sprayed Mo coating deposited
on an Al-alloy substrate and imaged using secondary electrons induced from a Ga" FIB. FIG. 2
shows Ga’ FIB induced secondary electron images of Xe™ PFIB sections. In FIG. 2(a) ion
channeling contrast reveals columnar grain structure within several splats of the plasma spray
coated Mo. In FIG. 2(b) both ion channeling contrast and material contrast shows details within
the Mo coating and the Al-alloy substrate interface.
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FIG. 1. Plasma sprayed Mo coating on an Al-alloy substrate sectioned with a Xe+ PFIB and
imaged with a Ga' FIB.

FIG. 2. Ga" FIB induced secondary electron images of Xe' PFIB sections. (a) Ion channeling
contrast showing columnar grain structure within the plasma spray coating Mo. (b) lon channeling
and material contrast showing the Mo coating and Al-alloy substrate interface.
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