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Fig. 1 Schematic diagram of sliding contact between indenter

and specimen
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Fig. 4 SEM images of nanogrooves (200 um) scratched at different scratching number (Scratching velocity 200 um/min, normal
forces 20 mN): (a) 1; (b) 2; (c) 4; (d) 6; (e) 8; (f) 10
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Fig. 5 Modulus of elasticity—scratching number curves
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Fig. 6 Surface roughness—scratching number curves
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Bl 7 AFEZBI VK200 pm) AFM (R (VIHUE D 200 pm/min, - T F 3479 20 mN)
Fig. 7 AFM topographies of nanogrooves (200 um) scratched at different number (Scratching velocity 200pm/min, normal forces

20 mN): (a) 1 (b) 2; (¢) 4; (d) 6; (e) &; (f) 10
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Mechanical properties experiment of monocrystalline germanium
with multiple scratches based on nano scratch instrument

LUO Liang, YANG Xiao-jing

(Faculty of Mechanical and Electrical Engineering,

Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to understand the nanoscale cutting characteristics of single crystal germanium and improve the
optical surface quality of the nanoscale germanium, the nanoscratch instrument was used to study the single crystal
germanium, and the cutting force and friction coefficient in the process were measured. Scanning electron microscope
(SEM) was used to observe the micromorphology and chip accumulation of the grooves. The elastic modulus and surface
roughness were measured by atomic force microscopy (AFM). The results show that the cutting force, the friction
coefficient and the surface roughness increase with the increase of the number of stroke, and the modulus of elasticity
decreases gradually. The root cause of these phenomena is due to the dislocation in the etching process and the energy
fluctuation caused by the destruction of the single crystal germanium lattice. In addition, with the increase of the number
of chips, the accumulation of chips on both sides of the groove is more and more obvious.

Key words: single crystal germanium; multiple characterization; cutting force; elastic modulus
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