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Table 1  Characterized results of Al,Ga;-, N films
grown on AIN/sapphire templates and the critical pa-
rameters associated with elastic-plastic transition in
Al,Ga,- N films

Samples x (AD t/nm  E/GPa Peii/mN opax/GPa e /GPa
S1 0.33 700 320.3 0.223 32.04 9.91
S2 0.45 750 330.7 0.336 37.71 11.66
S3 0.65 790 344.6 0.501 44.28 13.70
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Fig. 1
Al, Ga,- N films with different maximum indentation

Typical load-displacement ( P-h) curves for

depths 5 . »labeled with a, b, c,respectively
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Fig.2 Typical elastic-plastic deformation behaviors
for Al,Ga;-,N samples S1,S2,S3
indicates that the pure plastic deformation occurs in
Al,Ga;- N films.
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Fig.3 Typical P**-h diagrams for sample S3 “PD”
point illustrates the deviation of the experimental data
from the linear relationship derived for perfectly elas-
tic contact.
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Elastic-Plastic Mechanical Properties of Al,Ga,_,N Thin Films
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Abstract: The elastic-plastic mechanical properties of Al,Ga,-,N thin films with high Al composition are investigated by the

nano-indentation technique. It is found that the Young’s modulus E of the films and the shear stress to produce the plastic

deformation in Al, Ga,-,N films increase with increasing Al composition, while the occurrence of the clear and sudden dis-

placement discontinuity (“pop-in”) in the plastic deformation (PD) process decreases. With increasing Al composition, it is

believed that the increase of the bond strength and the decrease of the stress due to the lesser lattice mismatch between

Al,Ga,- N films and AIN/sapphire templates result in more resistance to the formation of dislocations.which is responsible

for the “pop-in” behavior in Al, Ga,- N films.
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