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Elastic Imaging of Material Surface by Ultrasonic Atomic Force
Microscopy
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Abstract The ultrasonic atomic force microscope(UAFM) has been developed in order to enhance the
characterization technology for nano-scale surface combining ultrasonic property to atomic force microscope. This
UAFM technique enables elasticity imaging due to the physical properties on the heterogeneous surface in addition
to the novel topography of surface height in the nano-surface layer. In this study, the prototype UAFM system was
constructed and applied to several materials, silicon deposited wafer, spherodized cold heading steel, and carbon

fiber reinforced plastic specimen. Clear elastic contrast was successfully obtained using this developed prototype
UAFM.
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Fig. 1 Image principles of UAFM; force modulation
mMiCroscopy and phase detection
miCroscopy
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Fig. 2 Schematic diagram of prototype UAFM;
combining novel AFM(blue dotted line) and
ultrasonic property(red dotted ling)
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Fig. 3 Topograph, amplitude, phase images of
silicon wafer observed by AFM and UAFM.
The 1st resonance frequency is 119 kHz
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Fig. 4 SEM, AFM and UAFM images of 0 h
spherodized SWRCH45F steel. The 1st
resonance frequency is 266 kHz
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Fig. 5 SEM, AFM and UAFM images of 30 h
spherodized SWRCH45F steel. The 1st
resonance freguency is 266 kHz
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ig. 6 Line scan of 30H spheroidized SWRCH45F
steel using AFM and UAFM

Amplitude

Fig. 7 AFM and UAFM images of carbon fiber
reinforced plastic. The 1st resonance
frequency is 267 kHz
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