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NSI X-ray microtomography cabinet at Politecnico di Milano

| lead window and wall - -ra7 tube Tube Voltage 10-160 kV
8 C . //""'"* | > current 0.05 mA-3 mA
x <_J /A ; Max power emission
80 W/10 W

Min focal spot size

detector 0.5 micrometer

B-rotary plate
CMOS flat panel with
Gadox scintillator
1944 x 1536 pixels,
15 x12 cm active area

linear stages

z-translation

y -translation

x-translation Cone beam magnification

up to x 65




Requirements for in situ sessile droplet at high temperatures

¥ Insitu sessile drop (~3 mm)

Y [Inert atmosphere (Argon)

¥ Inner chamber Temperature range 500 —750 °C;
effective insulation Sobczak, Asthana et al. 2010

Young's Equation

¥ Suitable X-ray transmission
v =y+ y'ecoso

¥ High quality reconstruction

contact angle

Challenges related to the set up constraints!



Furnace design and positioning In situ
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Axonometric views
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Ceramic heating element (42TE)
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Rotating sample holder
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Anchor basis (carbon steel)
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Transmission tests

Ag solid droplet, 5 mm diameter;
sapphire disc substrate

Beer-Lambert law
l(x)=1,e™*"

Fuseﬁacggartz 0.684

Air (dry) 0.000254
Ar (Argon) 0.00109

(AlAJﬁﬁ?ﬁa) 1.14

Ag (Silver) 92.1
Cu (Copper) 21.61



Heating mechanism
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- lateral insulation
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Thermal resistance network for steady state temperatures
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Steady state finite element analysis by Abaqus®
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axisymmetric model

no convection inside the inner cavities,
requiring CFD simulations!




Closing remarks and future prospects

Prototype was realized after an accurate design,
selection of materials and technological solutions,

under a limited budget.
(Fedele et al. J. Imaging 2021, 7, 240)

Several issues still need be addressed
by a wide experimental campaign:

(1) thermal insulation and inert gas atmosphere
(11) stability of the rotating droplet
(111) accuracy of 3D reconstruction of the droplet
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