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ABSTRACT Domain switching and propagation of an unloaded indentation crack for BaTiOg single
crystal under residual stress and applied stress in humid air and water have been in situ investigated.
The results show that a small applied stress ¢ can cause an unloaded indentation crack to propagate,
and the stress intensity factor of the crack is K7 = 0.2420+/c+0.0117dv/Y P/c?/2. The residual stress of
the unloaded indentation crack can induce crack delayed propagation and domain switching in humid
air and water. Water environment can cause the domain switching zone surrounded by the indentation
cracks to enlarger before crack delayed propagation under sustained stress.
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Fig.1 Schematic of indentation cracks for BaTiOj3 single

crystal
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Fig.2 Morphologies of indentation cracks at different depths from the surface 0 (a), 5 (b), 10 (c), 36 (d) and 42 pm (e),
observed by IDC after etched by aqueous of 5%HCI+minor HF (Fig.2b—Fig.2e) and three dimension schematic of

indentation crack (f)

(in Fig.2b and 2d both A and D are “c ” domain, both B and C are “ a” domain with polarizing directions of

[001] and [010], respectively)
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Fig.3 Morphologies of indentation cracks at stresses of
=0 (a), 20.4 (b) and 32.6 MPa (c).
ing of the indentation cracks from A, B (a) to Ay,

Propagat-

B (b) and Az, B2 (c), respectively and enlarging
of the domain switching zone from ACBO (a) to
A,Cy B1O (b) and A2C2B20 (c) with increasing

applied stress o
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Fig.4 Crack length c and o vs the applied stress o
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Fig.5 Morphologies of unloaded indentation cracks A, B, C and D (a,b) and delayed propagating to A1, By, C; and Dy
after staying in humid air (RH=20%) for 4 h (¢, d) and to Az, Ba, C and D3 after 40 h (e,f), respectively, in Fig.5(b,
d, f) under orthognally polorized light miroscope 45° domain bands can be seen clearly, and a—b is reference line

indicating crack A propagating
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Fig.6 Unloaded indentation cracks propagating in humid
air for 40 h from A, B, C and D (a) to A, By, C;
and Dj (b), respectively, thereafer no propagation
observed, then in water for another 60 h (c), cracks

propagating again
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Fig.7 Enlarging of domain switching zone surrounded by

cracks under 32.6 MPa sustained stress, staying for
1 h in air, before putting in water (a), after 12 h
(b) and 24 h (c) in water
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Fig.8 Enlarging of indention cracks and domain switch-
ing zones surrounded by cracks under 32.6 MPa
sustained stress, before putting in water (a), after
12 h (b) and 24 h {c) in water
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