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Supplementary material 
A. Dimensions of prepared microcantilevers 
Table S1: Dimensions of tested microcantilevers
	Sample
	Span (µm)
	Width (µm)
	Height (µm)

	O1
	10.6
	3.2
	3

	O2
	11
	3
	3

	O3
	12.2
	3.2
	3.2

	O4
	13.1
	3.5
	3.5

	N1
	13.7
	3.5
	3.2

	N2
	14.8
	3.3
	3.1



B. Micromanipulator setup
Fig. S1 shows an image of the setup used for cyclic bending in the SEM. The micromanipulator is mounted independent of the SEM stage, which allows for relative motion between the manipulator and the sample. The spring table along with the sample is mounted on the SEM stage. 
[image: ]
Fig. S1: Image showing the micromanipulator setup used in cyclic bending experiments 
C. Strain calculation 
The bending strains and stresses were calculated according to the procedures outlined in [1]. Calculation of bending strain required measurement of the radius of curvature (R) at a known displacement, and the maximum displacement at the first plastic cycle was selected as the reference since R is maximum. This was calculated using image analysis in MATLAB. The image with the maximum displacement was selected for the first plastic half cycle, and the datapoints from one of the edges of the bent microcantilever were extracted. This was then used for a second order polynomial curve fitting to obtain the equation for the curvature. From beam theory, R is calculated as, 

Where y = ax2+bx+c, and y’ and y” are the first order and second order derivatives of y respectively. Since y’  1, 

Using this formula, R was calculated for each tested microcantilever. A correction was applied based on the selected edge to determine the radius of curvature at the neutral axis, which was R ± w/2. The scaling factor, f to convert displacement to strain is given by the formula, 

Where L is the span length, w is the width, max is the maximum displacement, of the microcantilever. The following table provides an overview of the obtained values for R and f. 

Table S2: Scaling factors and radius of curvature for tested microcantilevers 

	Sample
	δmax (µm)
	R (µm)
	f

	O1
	0.66
	92.1
	0.28

	O2
	Fractured elastically

	O3
	0.97
	68.6
	0.29

	O4
	1.7
	82.2
	0.16

	N1
	1.2
	82.8
	0.24

	N2
	1
	111.6
	0.22



D. Elastic modulus 
 The elastic modulus of the tested microcantilevers was measured using unloading curves for each half-cycle, and the results were averaged. The stiffness of the F- curves is obtained using linear fitting, and the modulus values are calculated using the beam formula, 


Where k is the stiffness, L is the span length, h is the height, and w is the width of the cantilever. Note that the bending takes place in the width direction, and therefore the cubic power for moment of inertia is on w and not h. The modulus was measured using both the micromanipulator and nanoindenter system, and they have been outlined in the table below. 
Table S3: Elastic modulus values obtained from F- curves for tested microcantilevers

	Sample
	Elastic modulus (GPa)

	
	Micromanipulator
	Nanoindenter

	O1
	119±15
	141±8

	O2
	130±12
	125±15

	O3
	123±16
	-

	O4
	155±18
	-

	N1
	274±21
	241±24

	N2
	253±18
	283±23
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