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Effect of Cutting Speed on Brittle Plastic Transition of Single Crystal Germanium

YANG Xiaojing LIU Hao ZHAO Biao LIU Ning
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500 )

Abstract The influence of different scratching speed of scratches on the critical state of brittle—plastic transition
of single crystal germanium was studied based on the nano-scratch experiments, which were carried out on single
crystal germanium (100) (110) (111) crystal surface by using a nano indentation instrument. Atomic force micro-
scope was applied to observe the material surface. The results show that the plastic removal region of single crystal
germanium will increase with the scratching speed raises. Nevertheless, the plastic removal region of single crystal
germanium may decrease if the speed of scratches is too large. Furthermore, the influencing rules of cutting speed on
the critical state of brittle to plastic transition of single crystal germanium in the ultra—precision machining process is
predicted, which provides the data support for the ultra—precision machining of single—crystal germanium parts.
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Fig.1 Scratch process diagram
1.1 HmE&
SR FBORE G R B 8 (100) (110) (111) 8y
T, PR A7 GRS FEREAT BT G , e RO T AT
TR o FEARILIESE UG SE N ERIE VE R 75 51, R
FEMAE T http://www. yhelgy. com 2018 4F 45 4 1))

LK WA AR R AT, 58 BUR A TR G AT, L&
o ARG AR A B 6 b5 S5 B I B & BEA T 0
PR B R T TR EORG A R T AR
SERAE AR E o SR FE AR i B 5 MOIERF- 5 BB
NLCER A, A 2 R

B2 e Rk e A

Fig.2 Heating platform and specimen cooling
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Fig.4  Atomic fore microscope
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Fig.5 Displacement—scratch depth curves of the Ge(100) with different scratch speeds
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Fig.7 Displacement—scratch depth curves of the Ge(110) with different scratch speeds
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Fig. 8 Surface topography of Ge(110) crystal plane with different scratch speeds
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Fig.9 Displacement—scraich depth curves of the Ge(111) plane with different scratch speeds
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