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In-situ	Characterization:	State-of-the-art
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Atomic	Force	Microscopy

• Application	push	+	technique	push

9
Asylum	Research

Single-atom	calcite	defects
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Atomic	Force	Microscopy

• Application	push	+	technique	push

• Shift	in	frequency	proportional	to	stiffness
• Viscoelasticity	obtained	from	Q-factor	(fr/Δfr)

• Quantitative	evaluation	of	storage	modulus,	loss	
modulus,	tan	δ via	Elastic	Beam	model

• Fast	sensing	capability	(bandwidth	(1	kHz	-100	kHz	->	1	ms	
– 10	µs	sensing)

Dynamic	Contact	Sensing:	Contact	Resonance
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1	µm
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FWHM	=	bandwidth
1	kHz	-100	kHz	→	1	ms	– 10	µs	sensing

1	µm



Adapting	Current	System
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Dual-cure	material
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In-situ	cure:	Commercial,	liquid	AM	resin
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In-situ	cure:	Commercial,	liquid	AM	resin
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In-situ	cure:	Commercial,	liquid	AM	resin
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In-situ	mechano-rheology

Dual	Cure
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In-situ	Contact	Resonance
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Thank	you!	Questions?	

Dr.	Jason	Killgore

contact:	callie.higgins@nist.gov


