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ABSTRACT Plastic deformation induced by indentation in a GaAs single crystal was investigated
using electron microscopy in the present experiment. The results show that the formation of stacking-
faults is the main result of the plastic deformation in this kind of materials besides the formation of
the rosette—like dislocations and twofold—symmetrical twins. There are two types of stacking—faults
occurred around the indentation: one is composed of two partial dislocations with different Burgers
vectors, and the other only consists of one kind of partial dislocations. A model for the formation of
the stacking—faults is discussed.

KEY WORDS inorganic non-metallic materials, GaAs single crystal, indentation, plastic deforma-
tion, stacking—fault, electron microscopy
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Fig.1 Schematic geometry of the closely stacked planes in (110)—orientated specimen: (a) four
{111} planes (111), (111), (111) and (111); (b) two {111} planes (111) and (111)
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Fig.2 A typical deformation cc‘mﬁgurat‘ion in- R f 4818, B [ITO] F1t], 748 AB &% Frank—
duced by 0.049 N-load indentation Read JE4MERTTA 30° R4frk 6B 1 AS.
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Fig.3 TEM observations of the stacking—faults near the 0.147 N-load indentation (a) two kinds
of partial dislocations b = £[112] and 1[121], (b) only one type of partial dislocation b =
§[121], (c) a schematic geometry of the distribution in which the defects occurred around

the indentation
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Table 1 Analysis of the partial dislocations

b(1/6) Observation results
g (111) (117) Forerunner Following Fault
[A12] [21T] ([121] [2T1] ([112] [i21] dislocation  dislocation stripe
i 0 0 0 -1/3  2/3 -1/3 visible visible visible
i1 2/3 -1/3 -1/3 0 2/3 0 unvisible non-visible  non-visible
220 2/3 -1/3 -1/3 -1/3 2/3 -1/3 visible non-visible = non-visible
113 -1/3  2/3 -1/3 1 -1 0 non-visible visible non-visible

’|IIIIIIIIII|IIIIIII||l

pcB N — |

x As y ' ‘!" <'l l X y “ll'}
e lhmmmmmmw

(@) (b) (c)

4 SF, AR#EERIBRTREE
Fig.4 Schematic diagrams for the formation of SF; stacking—fault: (a) AB— §B+6A §; (b)
Both partials reach the unstable semicircular configuration; (c) a dissociated loop forms

and the dislocations repeat the (a) process
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Fig.5 Schematic diagrams for the formation of SF; stacking—fault: (a) A hexagonal 1oop of a
dissociated dislocation AB lying on C plane; (a)—(d) AB— §B+A4, leading dislocation
6B has formed a faulted loop while the trailing one Ad has not reached the unstable
semicircular configuration (c); (¢) §B— JA+AB, then AS and JA attract and vanish and

screw dislocation AB leaves, then repeat the processes from (a) to (d)
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