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• Quantitative in-situ TEM fracture experiments on single crystal (SC) Silicon (Si) FIB milled nanobending beams at room temperature (RT).

• Advanced in-situ TEM nanoscale strain mapping, in conjunction to Finite Element Method (FEM) simulations, reveal that complex strain field in

front of the crack tip prior to fracture.
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❑ Before test: FIB damage removal by in-situ TEM annealing

The contrast attributed to elastic strain

induced by the elastic compression of

the lattice by the outer amorphous layer

induced by FIB.

Recrystallisation of the amorphous

layer, elastic strain is clearly released

and contrast is only observed from Si

clusters that are randomly oriented

in/on the outer layer surface.

• The elastic properties of Si specimens 

are recovered after annealing under 

high vacuum at 700°C for 20 min1.

• The tested specimens in the following 

are pristine, SC with sharp notches.
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❑ In-situ Strain mapping during test
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In-situ strain map2 acquired prior to

fracture during in-situ test stopped at

certain load prior to fracture. The tensile

strain (in the opening direction of the

notch, [001]) is represented in the strain

map.

FEM elastic tensile strain map of a

computational digital twin with identical

dimensions loaded to the same point.
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• We were able to measure the complex strain field in front of the crack tip via advanced in-situ strain mapping during in-situ TEM fracture

experiment on SC Si nanobending beam at RT.

• In-situ strain mapping, in conjunction with FEM simulations using elastic model, demonstrating excellent agreement and validating the plane

strain condition and respective data analysis.
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